


PRESTIGE 


A LONG and honorable record of real achievement is 
‘e one of MIL BURN’S proudest possessions. In un- 
numbered thousands of shops and plants throughout the 
world, MILBURN products are indispensable, perform- 
ing substantially, whatever the work may be. 


Kach MILBURN device before being commercialized, 
is used in all the severest kinds of work for which it is 
designed. It is checked, re-checked and developed to 
the highest degree of perfection and efficiency. 


For nearly a quarter of a century MILBURN has 
led its.field. What that leadership today may mean to 
you is set forth in our booklet No. 35—yours for the 
asking. 


THE ALEXANDER MILBURN COMPANY 


Products Distributed by 


MILBURN SALES MILBURN PAINT SPRAY 
CORPORATION CORPORATION 


BALTIMORE, MD. 


The pioneers of good weld- 
ing, and cutting equipment 




















use §TOODITE 


ESISTING abrasion ... withstanding the 

wear of strenuous use...STOODITE, the 

super-hard facing metal, is constantly bringing 
profit to industry. 


First used in the oil fields as a facing for drill- 
ing tools, STOODITE’S effective reaction to 
twisting or torsional strain, tensility, compres- 
sion, impact, as well as abrasion, soon proved 
to the industrial world that it was the profitable 


TEA ZA FZ A 
STOODY ¢€ 








where metal wears 


hard facing metal. And now, on heavy road 


machinery...on drills ...on aeroplane skid 
shoes ...in fact, wherever metal is put to unu- 
sual wear, STOODITE is bringing positive results. 


And, STOODITE can be easily applied by 


either the Electric or Oxy-acetylene process. 


Write Dept. 3 for a complete description of 
STOODITE the super-hard facing metal. 





Manufacturers of 
WELDING ROD + ALLOY STEELS + EQUIPMENT 
Whittier, California 
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An Airco-Davis-Bournonville General Welding Outfit 


uirements of the smal 


his gene OX\ 
welding shop and of the largest lust 1 t, { ; tenance, manufacturing, 
or construction work, and for light, med ; vel t combines the highest 
he? ] rdy con truction, eco- 


AIR REDUCTION SALES COMPANY 


Manufacturers and distributors of Airco Oxyger, Airco Acetylene, Airco National Carbide 
Airco-Davis-Bournonville Welding and Cutting Apparatus and Welding Supplies 


Baltimore Chicago Los Angeles 
Bettendorf, la. Cleveland Milwaukee 
Birmingham Dayton Minneapolis 
Boston Detroit 

Buffalo Emeryville, Calif. Oklahoma City 
Charlotte, N. C. Jersey City Philadelphia 





Pittsburgh 
Richmond 
Seattle 

St. Louls 
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75 Plants Home Office: 342 Madison Ave., New York City, N. Y. 22 District Offices 
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hod WIRE specially developed for use with automatic 

Pt Arc Welding machines. 

¥4 “ae ,; , F — , 

pq ; he outstanding feature of ‘‘Raco’’ Composite 
4 ype ““A’’ Wire is a series of lengthwise grooves containing 
- 4 a most efficient arc stabilizing material which cannot ke 

ued chipped out by the feed rollers. 


A perfect contact is insured due to the absence of flux on 
outside of wire and also due to the fact that the wire is 
solid rather than made up of several units. 
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We are able to guarantee highest possible speed, absolute 
uniformity and arc stability with the finest possible quality 
of welds. 


-% 


The prices are considerably lower than is usual on wires 
ordinarily used for Automatic Arc Welding on account of 
the relatively high speed with which our continuous proc- 
ess produces our finished product. 


ru 
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+2 All ‘‘Raco’’ Composite Type ‘‘A’’ Welding Wire is 

| furnished in standard compactly wound coils which ex- 
| actly fit our special reels. ‘These reels are interchangeable 
had with reels generally used with Automatic Welding Heads 
bn and will fit present mountings. 


Seah Shipping the wire in coils saves incoming and outgoing 
Fes freight on a considerable number of reels also the deposit 
He NN on reels while in customer’s hands. 






One special reel at nominal 
cost is needed for each automatic 
welding head in operation. 





: has rewarded the efficiency of 
ae this wire is attested by the fact 
. Miser that today practically every large 
3 # installation of automatic arc 
Sal welding machines in the country 
a 


is using ‘‘Raco’’ Composite 


Tran. RN Type “A” Wire. 
Hw 


4 
“eee The widespread success that 


If you will advise us what 
size Wire you are using at the 
present time we will be happy to 
forward you samples for test 
purposes—all charges prepaid— 
and quote you prices. 


Works: 
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Pa For Automatic Arc’ Welding 
“Raco” Composite Type “A” Wire 











REID-AVERY CO., Inc. 


21st and Washington Avenue 
Baltimore, Md. 


Philadelphia, Penna. 
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Announcing the New 


{sy “Raco” Composite Type “B” Electrode \ 
FH for Manual Welding ¥ 


ere 


ORT A 


gcc = 
SE AR TPO ODE ie Fo ge: 
oo we a — WS 


a lk OE AE Mt le Sa EBS 


dh De MELB bie * 


ao 


a, er 


PPFD TED 


) 





<= 


HIS Electrode is of standard .13 to .18% carbon analyses and each rod has lengthwise 
grooves rolled into its entire length. ‘These grooves are filled with a remarkable arc 
stabilizing agent. Due to its construction we are able to guarantee absolute uniformity 
with no rejections from any cause whatsoever. This electrode has splendid penetration and 
high welding speed tn addition to absolute uniformity. We do not believe that uniformly 
satisfactory results can be obtained over a period of time with a bare electrode, and Raco Com- 
posite Type ‘‘B’’ Wire has been perfected with a view of getting away from inequalities of bare 
wire. ‘he arc stability of this new wire is so perfect that it may be used with equal success 
with either D.C. or A.C. current where Flux Coated Electrodes have been considered nec- 
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SCALABLE: 
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a essary. Ihe cost of this electrode is no more than a good grade of bare wire and means ab 

i solute satisfaction. It is the most reliable electrode on the market for straight production 
| use. 
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We also manufacture Raco ‘“‘Red Label’ (Copper 
Coated) rods for gas welding in both pure iron and mild 
steel grades. [hese rods are unqualifiedly guaranteed to 
be the finest quality on the market today. 
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In addition to the rods mentioned above are ‘“‘Raco”’ 
.95 — 1.10 high carbon rods and ‘‘Raco”’ 31% percent 
nickel steel rods. 
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Samples of any of these rods will be cheerfully fur- 
nished on request, charges prepaid. Please advise sizes de- 


SFO se ae 
oe 


& sired. 

- 

3 DEALERS ATTENTION: We have at present 
ie f 
"s a most attractive proposition tn some very desirable 
a4 territory. Write us at once. 

+ 
+ A large and complete stock of all grades 

i of Raco Welding Wires is carried in Los 

¥ Angeles, California and prompt shipments can 

» be made from this stock. M. E. Canfield Com- 

§ pany, Pacific Coast Representatives, 316 Com- 

mercial Street, Los Angeles, California. 








REID-AVERY CO., Inc. 


21st and Washington Avenue Philadelphia, Penna. 
Works: Baltimore, Md. 
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; THE WELDING ENGINEER 
YOU CAN PLACE YOUR FAITH IN 
CHASE WELDING RODS—AND CHASE SERVICE 











You expect certain definite qualities in a good weld- 





cwase ing rod. It must be strong and close grained 
The Mark that Identifies Good ° ° - . 
Seis dt Gite Seat it must melt easily and flow freely . .. it must 


machine easily and take a high finish if desired . . . 
You'll find that Chase Welding Rod will 
meet the requirements of the job you have in hand. 
Chase Welding Rod — in Bronze t, Manganese and | 
Brass —are Chase products that are carefully made 
and sold with a guarantee of satisfaction. | 
And as for deliveries . . . With completely 
stocked warehouses in thirteen important centers . 
from coast to coast, when it’s a case of “rush.” 
Chase service will fill your needs. 
Te hase Chamet Bronze Welding Rod is made from 
our own particular mixture of bronze, which we 
have named Chamet to distinguish it from ordinary 
kinds of bronze. Details of tensile strength, elasticity 


and machining properties gladly mailed upon request. 


CHASE WELDING RODS 
Chase Chamet Bronze Welding Rod 





Chase Manganese Welding Rod Cc HAS E 


Chase Brass Welding Rod The Mark that Identifies Good 
- Brass and Copper Products 


CHASE BRASS AND COPPER CO. 


INCORPORATED 


Home Office . ° Waterbury, Connecticut 


Branch Offices and Warehouses - *New York, *Boston, Rochester, *Newa: 


*Philadelphia, * Baltimore, Pittsburgh, *Cincinnati, *Cleveland, *Det: 
CHASE 


The Mark that Identifies Good - alii 7 va : 
Brass and Copper Products *WAREHOUSE STOCKS CARRIED IN THESE CITIES 


*Chicago, *St. Louis, * New Orleans, Dallas, *Los Angeles, *San Francis 
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The Welding Engine 


Founded by L. B. Mackenzie, 1916 
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Heat Treatment Improves Aircraft Structure... 50 


Large Foot Bridge Constructed by Welding 52 
Preheating in Connection with Welding 59 
A Technique Which Saves Gas 63 


Largest Copper Still Brazed With Silver Solder 64 


An Interesting Bronze Welding Application... 64 








Welding Simplifies Repair of Bridges 64 
Stronger and Lighter Pile Driver Produced by 
Welding ;, 65 
Welds in Boiler Plate Stand Severe Abuse 65 
Oxy-Acetylene in the Structural Field. 65 
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CONTENTS Good Will and the Buyer 
> _ % 7 ino (* -Nicke : a 
Problems in Welding Careme-Nicke! il M* \NY purchasing agents have learned from ex- 
Oxy-Acetylene Cutting Structural Steel 45 ‘rience that there are many satisfactions re- 
we ae sities from dealing with salesmen who make it a 
iting Seay a os point to build good will. Business transactions have 
Design of Welded Joints for Aircraft 55 way of meeting unexpected obstacles at the most 
By J. B. Johnson : —_— e ° 
r inopportune time, These often give the seller an op- 
Welded Splice Stronger Than Girders 60 oe 
By A. W. Schenker, M. E. portunity to do more than the contract specifies, A 
Welding Pipe to Serve for All Time 62 spirit of friendship, or of mutual respect, between buyer 
Editorial . 39 ind seller makes the purchaser feel comfortable re 


arding such developments in connection with a pur- 
hase. So it is natural for a thoughtful buyer to favor 
with his orders the firms who enjoy the capacity for 
building good will. Since the standard way of build- 
ing good will is the combination of advertising backed 
by quality and service, the buyer has little difficulty 

locating the most desirable sources. Advertising 
to lay the foundation for good will may seem to be 
in some respects, but few people realize 
how much the man who spends the money appreciates 


his best market. 
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Buyers’ Index 


Readers of Ghe Welding Ongineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 


supplies. Ghe advertising section includes the principal manufacturers 
of the United States. 

















ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
International Oxygen Co. 
Prest-O-Lite Co. 
Superior Oxy-Acetylene Co. 
ACETYLENE CYLINDERS 
Pressed Steel Tank Co. 


4IBR LIQUEFACTION OXYGEN PRODUC- 
ING PLANTS 


Keith Dunham Company 
Heylandt Sales Co. 
AL O-THERMIC WELDING 
etal & Thermit Corporation 
ALUMINUM SOLDER 
Crown Aluminum Solder Co. 
Reynolds Metals Co. 
ANNEALING FURNACES 
Genera! ectric Co. 
Westinghouse Blecr, & Mfg. Co 
APRONS ye | 
Ideal Face Shield Co. 
ASBESTOS INSULATED WIRE AND 
CABLE 
Central Steel & Wire Co. 
BLOW PIPES 
See “Torches.” 


KS 
The Welding Engineer Pub. Co. 
General Blectric Co. 
Lincoln Electric Co. 
Linde Air Products Co, 
Electric Are Cutting & Welding Co 
Larry Sherman & Co 
BRAZING OUTFITS 
Air Reduction Bales Co. 
Bastian-Blessing Co. 
Crafteweld Equipment C 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
E-G Welding & Cutting Co. 
Alexander ilburn Co 
edern Engineering Co. 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Co. 
Torchweld Haquipment Co 
Victor Oxy-Acetylene Equipment Ce. 
Williams & Co. 
BRONZE FILLER RODS 
American Brass Co. 
Centra! Steel & Wire Co 
Chase Brass and Copper Co., Inc. 
Mueller Brass Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Co. 
Stee] Sales Corp. 
BUFFERS 
Biax Flexible Shaft Co. 
R. G. Haskins Co. 
N. A. Strand & Co. 
BUTT WELDERS 
Bee “Biectric Registance Welders” 
CABLE (Are Welding) 
Allan Mf«. & Weidaing Co. 
Central Steel & Wire Co. 
ectric Arc Cutting & Welding Co 
meral Electric Co. 
Gibb Welding Machines Co. 
Cc. H. Hollup Corp. 


Lincoln Electric Co. 


CARBIDE 
Air Reduction Sales Co. 
tional Carbide Co. 


Na 

Shewinigap Products Corp. 
Superior Oxy-Acetylene Co. 
Union Carbide Sales Co. 


CARBON Gian, Tet, Electrodes, etc.) 
Red Co. 


Air oe 

Central Stee] & Wire Co. 

Electric Arc Cutting & Welding Co 
National Carbon Co. 

Oxweld Acetylene Co. 

CARBON BURNING EQUIPMENT 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Craftsweld Equipment Co. 
Imperial! Brass Mfg. Co. 


International Oxygen Co. 

K-G Welding & Cutting Co. 

Milburn, Alexander Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Co. 
Torchweld Equipment Co. 

Victor Oxy-Acetylene Equipment Co. 


CAST IRON SOLDER 
Crown Aluminum Solder Ca 
Superior Oxy-Acetylene Co. 
Weldene Corporation 


CAUSTIC POTASH 
Innis, Speiden & Company 


CUTTING ELECTRODES (Electric Arc) 
Allan Mfg. & Welding Co. 
Electric Are Cutting & Welding Co 
General Electric Co. 
Lincoln Electric Co. 
National Carbon Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


CYLINDERS (Acetylene) 
Pressed Steel Tank Co. 


CYLINDERS (Oxygen, Hydrogen) 
Chas. L. Gulick. 
Wm. Wharton, Jr. Co. 
Harrisburg Pipe & Pipe Bending Co. 


DRILLS, PORTABLE ELEOTRIC 
Biax Flexible Shaft Co. 
R. G. Haskins Co. 
Stoody Company 
N. A. Strand & Co. 


ELECTRIC ARC WELDING OUTFITS 
Allan Mfg. & Welding Co. 
Burke Electric Co. 

Chicago Steel & Wire Co. 
Electric Arc Cutting & Welding Co. 
Electric Welding Machine Co. 
Fusion Welding Corporation 
General Biectric Co. 

man Blectric Machinery Co. 
Gibb Welding Machines Co. 
Hobart Bros. Co. 
Cc. H. Hollup Corp. 
Lincoln Electric Co. 
E. A. Lundy Co. 
Northwestern Mfg. Go. 
Owen Electric Mfg. Co. 
Quasi-Are Incorporated 
Stoody Co, 
Superior Oxy-Acetylene Co. 
Westinghouse Elec. & Mfg. Co. 
Williams & Co. 
Wilson Welder & Metals Co. 


ELECTRIC RESISTANCE WELDERS 
Federal Machine & Welder Co. 
Genera! Wiectric Co. 

Gibb Welding Machines Co. 
Goodman Electric Machinery Co. 


ELECTRODES (Carbon Are Welding) 
See “Cutting Blectrodes” 


ELECTRODES (Metallic Arc Welding) 
American Steel & Wire Co. 
Atlas Foundry Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Electric Are Cutting & Welding Co 
Fusion Welding Corporation 
General Electric Co. 
Gibb Welding Machines Co. 
E. D. Giberson & Co. 
Cc. H. Hollup Corporation 
Koro Corporation 
Lincoln Blectric Co. 
Page Steel & Wire Co. 
Quasi-Arc Incorporated 
Reid-Avery Co. 
Roebling, John A., Sons Co. 


Standard Stee! Wire Co. 
Stoody Company 
Wickwire Spencer Steel Corp. 


Williams & Co. 
Wilson Welder & Metals Co. 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Co. 
Burke Bilectric Co. 

Chicago Steel & Wire Co. 
Electric Welding Machine Ce. 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co 

Gibb Welding Machines Co. 
Cc. H. Hollup Corp. 

Koro Corporation. 

Lincoln Electric Co 
Northwestern Mfg. Co. 

Owen Electric Mfg. Co. 
Stoody Co. 

Superior Oxy-Acetylene Co 
Westinghouse Blec. & Mfg. Co 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRODE TIPS (Resistance Welding) 
Elkon, Inc. 


ELECTROLYTIC OXYGEN AND HYDRU.- 
GEN GENERATING EQUIPMENT 
International Oxygen Co. 


FACE SHIELDS (Arc Welding) 
Allan Mfg. Co. & Welding Co. 
American Optical Co. 

Burke Electric Co. 

Central Steel & Wire Co. 
Chicago Eye Shield Co. 

Electric Arc Cutting & Welding Co 
Fibre-Metal Products Co. 
General Electric Co. 

Gibb Welding Machines Co. 

Cc. H. Hollup Corp. 

Ideal Face Shield Co. 

Lincoln Electric Co. 
Northwestern Mfg. Co. 

Owen Electric Mfg. Co. 

Quasi-Arc Incorporated 

Stoody Company 

Superior Oxy-Acetylene Co. 
Westinghcuse Elec. & Mfg. Co 
Williams & Co. 

Wilson Welder & Metals Co 
Willson Goggles, Inc. 


FILLER RODS 
Air Reduction Sales Co. 
American Brass Co 
American Steel & Wire Co. 
Atlas Foundry Co. 
Central Stee) & Wire Co 
Craftseweld Equipment Co. 
Fusion Welding Corporation 
E. D. Giberson & Co. 
Cc. H. Hollup Corp. 
Imperial Brass Mfg. Co. 
Mueller Brass Co. 
Koro Oorporation 
Oxweld Acetylene Co 
Page Steel & Wire Co. 
Reid-Avery Co. 
Roebling. John A.. Sons Co 
Seneca Wire Mfg. Co. 
St. Paul Welding & Mfg. Co. 
Standard Stee) & Wire Co. 
Steel Sales Corp. 
Stoody Co. 
Superior Oxy-Acetylene Co 
Torchweld Equipment Co 
Wickwire Spencer Stee! Corp. 
Weldit Acetylene Co. 
Williams & Co. 


FIREPROOF PLASTIC MATERIAL 
Air Reduction Sales Co. 
National Carbon Co. 


FLUE WELDERS (Electric) 
General Electric Co. 


FLUXES 

Air Reduction Sales Co 
Anti-Borax Compound Co. 
Metal & Thermit Corp. 
Central Steel & Wire Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 

St. Paul Welding & Mfg. Ce. 
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Every Part 
of the Globe 


THE WELDING ENGINEER 


comes the demand for 


HE world has discovered the 
superiority of the electric arc— 
its adaptability, its efficiency — in 
making strong, homogeneous welds. 


Today, from every continent, from 
almost every nation, comes the de- 
mand for Wilson Machines and 
Wire—expressing world-wide recog: 
nition of the unparalleled efficiency 
of the Wilson electric weld. Pioneers 


ae 





WILSON Machines and Wire 


in electric welding, Wilson offers to 
you its long and varied experience 
—its great accumulation of welding 
information—without obligation. 


Questions are invited. Write for 
illustrated bulletins, describing Wil- 
son Model. S Machines. Also ask 
for samples of Wilson “Color-tipt” 
Welding Wire—indicating the kind 
of metal that you desire to weld. 


WILSON WELDER & METALS CO. INC., 20 WILSON BUILDING, HOBOKEN, N, J. 


WILSON 


WELDING MACHINES AND WELDING WIRE 


Wilson Model S Type 
Amperes Weldivg Machine 


single-operator electru 
motor-driven Welding 
range, 10-300 amperes. 
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Superior Oxy-Acetyilene Co 
Torchweld Equipment Co. 
Weldit Acetylene Co. 
GA8 SAVING DEVICES 
Weldit Acetylene Os. 
GLUVEDS (Asbestus) 
Ideal Face Shield Co. 
GAUGES 
Moto Meter Co. 
National Gauge & Equipment Co. 
GENERATORS (Acetylene) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Craftsweld Equipment Co. 
Imperial Brass Mfg. Co. 
Milburn, Aiexander Co. 
Medern Engineering Co. 
Oxweld Acetylene Co. 
GLOVES 
Morrison-Ricker Mfg. Co. 
GOGGLES 
American Optical Co. 
Chicago Eye Shiela Co. 
Ideal Face Shield Co. 
Willson Products, Inc. 


GRINDERS (Portable Electric) 
Biax Flexible Shaft Co. 
R. G. Haskins Ce. 
Stoody Company. 
N. A. Strand & Co. 


HELMETS (Arce Welding) 
Allan Mfg. & Welding Co. 
American Optical Co. 
Burke Electric Co. 
Central Steel & Wire Co. 
ge ave Shield Co. 
ectric re Cutting & Weldi ; 
Fibre-Metal Products Co. — 
Fusion Welding Corporation 
one gancattte Co. 
elding Machines Co. 
C. H. Hollup Corp. 
Ideal Face Shield Co. 
oe Electric Co. 
orthwestern Mfg. Co. 
Owen Electric Mfg. Co. 
Quasi-Arc Incorporated 
Westinebons, Acetylene Co. 
estinghouse Elec. & Mfg. © 
Williams & Co. _ 
son Welder & Metals Co. 
Willson Products, Inc, 5 
=yDROGEY 
@e Products Association 
International Oxygen Co. 


HYDROGEN GENERATING PLANTS 
International Oxygen Co. 


LEAD WELDING UNITS 


Alr Reduction Sales Co 
rg a Co. 
Craftsweld Equipment Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co 
Modern Engineering Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Co. 
Torchweld Equipment Co 


Victor Oxy-Acetytene Equipment Co. 


Weldit Acetylene Co, 
LIGHTERS (For Gas Torch 

Air Reduction Sales Co. ” 

Bastian-Blessing Co. 
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Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Matchless Utilities Co. 
Milburn, Alexander, Co. 
Modern ring Co. 
Oxweld Acetylene Co. 
Safety Gas Lighter Co. 
Shoot-a-Lite Corporation. 
Superior Oxy-Acetylene Co. 
Torchweld EKquipment Ce. 
MANIFOLDS 
Air Reduction Sales Co. 
Bas -Blessing 
Craftsweld Equipment Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Co. 
Torchweld Equipment Co 
ictor Oxy-Acetylene Bquipment Co. 
MECHANICALLY OPERATED CUTTING 
AND ELDING TORCHES 
Air Reduction Sales Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 


MOLDING MATERIAL 
See “Fire Proof Plastic Materia!”’ 
MONEL METAL RODS AND ELECTRODE 
Central Steel & Wire Co. 
Wilson Welder & Metals Co. 
NEEDLE VALVES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co 
Victor Oxy-Acetylene Equipment Co. 
CHROME WELDING WIRE 
Driver-Harris Co. 
NITROGEN 
Air Reduction Sales Co. 
Gas Products Association 
Linde Air Products Co. 
International Oxygen Co. 
OXYGEN 
Air Reduction Sales Co. 
Gas Products Association 
International Oxygen Co 
Linde Air Products Co. 
Superior Oxy-Acetylene Co. 
PIPE BENDS AND COILS 
Harrisburgh Pipe and Pipe Bending Co. 
PORTABLE ARC WELDING OUTFITS 
(Mounted on Trucks) 
General Electric Company 
Chicago Steel & Wire Co. 
Electric Arc Cutting & Welding Co. 
Hobart Bros. Co. 
Lincoln Electric Co. 
Northwestern Mfg. Co. 
Wilson Welder & Metals Co. 
Westinghouse Electric & Mfg. Co. 
Shrader Electric Company 
PREHEATING DEVICES AND OVENS 
Imperial Brass Mfg. Co. 
Metal & Thermit Corp 
St. Paul Welding & Mfg. Co. 
REAMERS (Portable Electric) 
R. G. Haskins Co. 
N. A. Strand & Co. 
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REGULATORS 
Air Keduction Sales Co. 
Bastian-Blessing Co. 
Craftsweld Equipment Co. 
Fusion Welding Corporation 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co 
Milburn, Alexander, Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
St. Paul Welding & Mfg. Co. 
Stoody Company 
Superior Oxy-Acetylene Co. 
Torchweld Equipment Co 
Victor Oxy-Acetylene Equipment Co 
Weldit Acetylene Co. 
Williams & Co. 


SEAM WELDERS 
See “Blectric Resistance Welders’ 


SILVER SOLDER 
Handy & Harman 


SWEDISH IRON WELDING WIRE 
Bissett Steel Co. 
SPOT WELDERS 
See “Blectric Resistance Welders” 
TANK CONNECTIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Co 
Torchweld Equipment Co 


THERMIT WELDING 
Metal & Thermit Corp. 


TORCHES (Welding and Cutting) 
Air Reduction Sales Co 
Crafteweld uipment Co. 
Bastian-Blessing Co. 

Fusion Welding Corporation 
Imperia] Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co 
Milburn, Alexander, Co. 
Modern Engineering Co. 
Oxweld Acetylene Co 

St. Paul Welding & Mfg. Co. 
Stoody Company 

Superior Oxy-Acetylene Co 
Torchweli Equipment ©o 
Victor Oxy-Acetylene Equipment Co 
Weldit Acetylene Co. 

Williams & Co. 


TRUCKS (Cylinder) 
Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Superior Oxy-Acetylene Co 
Torchweld Equipment Co 
VALVES 
Air Reduction Sales Co 
Bastian-Blessing Co. 
International Oxygen Co. 
WELDING COMPOUND (for Shape Wet- 


ng 
Air Reduction Sales Co 
odern Engineering Co. 
La beet Carbon Co 
Superior Oxy-Acetylene Co. 
WELDING ROD HOLDERS 
Cc. Sorensen 
WELDING RODS AND WIRE 
See “Electrodes” and “Filler Rods’ 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
\ir Reduction Sales Co 
Allan Mfg. and Welding Co 
American Brass Co., The 


American Optical Company 
American Rolling Mills Co... 
\merican Steel & Wire Co.. 
American Transformer Co 
American Welding Soctety......... 
Anti-Borax Compound Co... 
Atlas Foundry Co 


Bastian-Blessing Company 
Biax Flexible Shaft Co. 
Bisset Steel Co..... 

Burke Electric Co.. 


c 
Central Steel & Wire Co 
Chase Brass and Copper Co., In 
Chicago Eye Shield Co 
Chicago Steel & Wire Co 
Commercial Acetylene Supply C 
Crown Aluminum Solder Co 


Dd 
Driver-Harris Co 
rE 
Ele Arc Cutting & Welding Co.. Back Cov 
Mlikon Im 
Electric Welding Machine Co.......... 
F 
Federal Machine & Welder Co 
Fibre Metal Products C< ' 
G 


Gas Products Assn 
General Blectric Co 
Gibb Welding Machin 
iiberson, BE. D. & Ce 


&0 


H 
Handy & Harmon ‘6 24 
Harrisburg Pipe & Pipe Bending Co 3 
Haskins Co., R. G er 82 
Haynes Stellite Co 14 
Hobart Brothers os Si 
Bolium, Gi The cccccscccsccccscescescese 3 
I 
Ideal Face Shield Co actu oF 
Innis, Speiden & Companys - 
Imperial Brass Mfg. Co — 74 
International Oxygen Co : cecene 19 
kK 
K-G Welding Co sosvewn 75 
Koro Corporation Vee 16 
1. 
Lincoln Electric Co a — 
Linde Air Products Co im ee ‘ 23 
M 


Matchless Utilities Co 
Metal and Thermit Corp 


Alexander Milburn Co Front ‘Cover 


Modern Engineering . sakenade ee 

Moto Meter Co CPOE e oe owe Cee 29 

eee TEE COicccccvecescevinstsac ee 37 
N 

National Carbide Co Ter Teer 75 

National Carbon Co iene 6e06 " 

National Gauge and Equipment Co...... 37 

National Welding Engineers...........+- 81 

Northwestern Mfg. Co (eee eee ~ Oe 
o 

Owen Electric Mfg. Co eae SEE s 78 

Oxweld Acetylene Co Lette of 
P 

Page Steel & Wire C 


Pressed Steel Tank C 
Prest-O-Lite Co., Inc., The 
Q 
Quasi Arc, Incorporated 
R 
teid-Avery Co., Inc... ; 4 


Reynolds Metals Co. 
Roebling, John A., Sons C 


Ss 

Safety Gas Lighter Co 

Seneca Wire Mfg. Co 78 
Shawinigan Products Cor; 78 
Sherman, Larry & Co 8 
Shrader Electric Co ; 
Shootalite Corporation 

Sorenson, C. ..... 

Standard Steel & Wire Co 7 
Steel Sales Corp.. 
Strand, N. A. & Co 
Stoody Co. .....-. nside nt Cove 
St. Paul Welding & Mfg s 
Superior Oxy-Acetylene C 


T 
Torchweld Equipment C 

U 
Underwater Cutting Corpora 
Union Carbide Sales Co 
Union Carbide and Carbon C 

Vv 
Victor Welding Equipment C 

w 
Weldit Acetylene Co... 77 
Westinghouse Electric & Mfg. C 
Wickwire Spencer Steel ory r 
William Wharton, Jr., & C I 77 
Williams & Co., Inc 7é 
Willson Goggles, Inc. Inside Back Co 
Wilson Welder & Meta ; 
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SWEDOX 


WELDING RODS, WIRES 
and ELECTRODES 


UPERVISORS of welding 
~ departments and welders 

themselves agree that when 
SWEDOX wires are used there 
is no welding wire problem. This 
is because every SWEDOX 
product is in itself a solution of 
a welding problem. Tests show 
each wire to be suitable for the 
requirements of the job for 
which it is wanted. This quality 
of proven satisfaction is what 
keeps SWEDOX on the job 
after it gets there. Isn’t that the 
kind of welding wire you would 
like to use? 


Gaitttal Sieel 6 Wire (ompany 





CHICAGO, ILL. DAYTON, OHIO DETROIT, MICH. 
4545 S. Western Blvd. East Monument Ave. 5001 Bellevue Ave. 
Lafayette 8500 Extended Whittier 6780 
East 150 



























ACCESSORIES FOR WELDERS 
cor te stock of all welding accessories 
including goggles, helmets, shields, gloves, 
ectrode Iders, lenses, etc., is carried it 


r three warehouses. 











Main Warehouses and General Offices, Central Steel & Wire Co., Chicago 
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No. 310—VICTOR WELDING TORCH 


‘ 
DAY 
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Suitable for all medium Welding Operations 


No. 300—VICTOR WELDING TORCH 





















Suitable for Medium and 
Heavy Welding in Railroad 
Shops, Shipyards, Oil Refiner- 
ies and Boiler Shops. 


A Well Balanced Torch sturdily built. 
Entire Torch Butt is screw assembled throughout—no Solder used. 


The finest Tools need occasional repairs, and accessibility is therefore a vital factor of ultimat« 
economy to the user. 


Needle Valves are Tobin Bronze Die Forgings with self-seating “Ever-Dur” Valve Stems. 
Torch Rear End and Torch Head Die Forged—no castings used in Victor equipment. 


Victor fluted Handle affords easy grip and avoids fatigue. 


‘Designed for Safety and cAccuracy, 
Efficiency and Economy 





ASK US ‘‘TODAY’’ TO MAIL OUR VERY COMPREHENSIVE CATALOG 








NOOR, 
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; No. J-30—VICTOR WELDING TORCH 


Used with Oxygen and Acetylene, Hydrogen or City-Gas 








The VICTOR J-30 Torch, like all other VICTOR Specify Fuel Gas to be used in order that proper 


Torches, is equipped with individual Needle valves, “Nozzle” be supplied with this handy little torch. 
eliminating need of “Bench Control Block.” Needle Recommended for lead burning, battery work, radia- 
valves on J-30 Torch are located on front end of tor and fender work, light gauge metal welding, and 
torch handle to assure accessibility. for dental and jewelry work, 





No. J-5(0—VICTOR “AEROPLANE SPECIAL” TORCH 


This torch was developed particularly to meet the connected with Aeroplane Construction. (We have 
: increasing demand for a light weight and accurate prepared a special pamphlet on this Torch.) 
working Welding Torch for Welding Operations 





Complete Nozzle and Spiral Mixer for every size 
tip to insure proper flame characteristics. 


No. 315-E VICTOR WELDING TORCH 


: A general utility torch suitable for Garages, etc. 





+e © 














; AAA es: 


VICTOR No. J-30 and 315-E Welding Torches require only one complete Nozzle and additional Tips as 








needed, 
° ° ° 
Victor Welding Equipment (o. 
: Executive Offices and Factory: 
4 844 Folsom Street, San Francisco, California 
' MANUFACTURERS ,OF FINE WELDING AND CUTTING EQUIPMENT 
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Haynes Stellite’s 








HAYNES STELLITE 


is an intrinsically hard cast metal. 
requires no heat treatment. 


has temper that is inherent and 
permanent. 

is not affected by heat up to 
1800 F. 


is tougher at red heat than when 
it is cold. 


resists abrasion better than any 
other metal. 

is highly resistant to almost all 
acids and chemical compounds. 


| 


—has the untarnishable qualities 
of gold and platinum. 

takes a high silver-white polish 
and retains it. 

is non-magnetic and does not 
adhere to other metals. 





CAWD 








Biggest Year 


N 1928 sales of Haynes Stellite broke all 


records. Old customers bought more 
Haynes Stellite and more new and important 
names were added to our list than in any 
previous year. 

Such a year of progress and achievement 
could only be based on confidence—confi- 
dence of users in the product and the helpful 
service policy fostered in the field by Haynes 
Stellite Company. 

If you are not already a user of Haynes 
Stellite, may we not have this opportunity of 
showing you how Haynes Stellite and Haynes 
Stellite service can assist you in reducing 
maintenance and production costs? 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


DISTRICT SALES OFFICES 
Chicago— 1949 PeoplesGas Bldg. Los Angeles— 1310 Santee Street 
Cleveland —628 Keith Building New York—- 30 East 42nd Street 
Detroit—4-240 Gen’! Motors Bldg. San Francisco-- 114 Sansome St 
Houston —6119 Harrisburg Blvd. Tulsa—Exchange Nat. Bank Bldg. 


General Offices—Kokomo, Indiana 


Haynes Stellite welding rod is also available from any of 
the 28 District Sales Offices of Oxweld Acetylene Company. 
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Lad specializes on specialists. 


“Here, Lad— 


we've just had a big meeting about arc welding. 
We had the representative of an electric house tell us 
about welding and he’s going to send us a machine 
along with the shipment of wire, wiring devices, lamps 
and reflectors he’s sold us for the new plant. 


Because of that we had to drop your proposal for a 
Lincoln ‘Stable-Arc’ machine although we had a per- 
fectly open mind when we approached the subject.” 


Only “Stable-Arc’ Welders 
have all these features 


Variable Voltage. 

Laminated Magnetic Circuit. 

Separately-excited Generator Field. 

Double Control of Welding Heat. 

Steady Arc Throughout Entire 
Welding Range. 

All Steel Construction. 

Full Capacity for either Metallic 
or Carbon Arc Welding. 


These features make welding 
easier. Results —better welds 
and greater output. 


Ask any Operator! 
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“Yes, Pop— 


and you got a welder that just approaches the 
‘Lincoln.’ 
The board realized that we have a lagging business 
and are welding looks like the way to speed it up. 





Then, they listen to theory from a man who has just 
left the city hall after selling some street lamps, and 
who called on the way out to sell some violet ray ap- 
paratus to the sanitarium and who drops in here to 
pick up an order for sockets. 


Who is it that gives us salvarsan and vaccine, who 
gives us the hybrid flowers? The general practitioner, 
or the one who excludes all other interests but the 
one in hand? 


That’s why I suggested Lincoln—because they started 
arc welding, developed it, specialize in it, give youa 
machine with features (see panel) that produce more 
and better welding per day. 


And the board had an open mind in the matter—you 
don’t mean open, Pop—just merely vacant.” 


The Lincoln Electric Co., 
Dept. No. 27-2, Cleveland, O. 


tahie- 


99 Ww-69 


WELDER 
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ORO Processed Electrodes Have the Distinctive Appearance Shown Belou 








EW HIGH RECORDS may be possible 
_ in YOUR production program 
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The Wiggins Floating Roof for oil storage tanks, is a well known example of large scale production welding 

The tank shown in the insert is 114% feet in diameter and over thirty feet high. The roof is of 3/16” plate and the 

yttom of '%” plate Many thousand feet of welding are involved in the construction of one of these tanks Ar 
neg has proven to be the most satisfactory way to bvild the roofs and bottoms. 


F, ahory service records on welding projects of the type illus 
trated above are convincing evidence of the working qualiti 
of welding wire. On this class of work KORO High Speed Elec 
trodes have increased production twenty to thirty per cent over othe 
popular electrode materials in the same price range. 


KORO High Speed Electrodes are made especially for fast produ: 


a. y b tion welding. Special analysis wire is treated by the exclusive KORO 
process. The result is a deeply knurled wire with a uniform coatin; 
of a carefully prepared flux. It works unbelievably fast—and eas) 


Patent applied for If you have not tried it you should order a sample. If you have trie 


WELDING WIRE arc welding and found it too slow, try it again with the KORO Hig! 


Speed Electrode. You'll be surprised. 


KORO CORPORATION 
WAUKEGAN, ILLINOIS 


DISTRIBUTORS’ CENTRAL STEEL & WIRE CO 
Chicago, Ill.; Detroit, Mich.; Dayton, Ohio. 


Write for booklet describing the complete KORO 
line of wire for gas and electric welding 








KORO Processed Electrodes Have the Distinctive Appearance Shown Belou 
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Don’t hesitate—take this advantage 


Manufacturing industry as a whole has adopted Oxweld- 
ing and Cutting as a tool of production— 


‘Because it allows greater freedom and greater economy 
in design; 


Because frequent changes of design do not upset 

production schedules nor add materially to pro- 
duction costs; and 

‘Because Oxwelding and Cutting makes 

possible the production of better, 

stronger, lighter and more attrac- 

tive products, often at a lower cost. 


The “Best of Everything for 
OxXWELDING AND CUTTING 


LINDE OXYGEN 


The Linde Air Products Company 


Prest Ofte 
Dissolved Acetylene 


The Prest-O-Lite Company, Inc. 


~ 


Apparatus and Supplies 


Oxweld Acetylene Company 


UNION CARBIDE 


Union Carbide Sales Company 


Units of 
UNION CARBIDE AND CARBON CORPORATION 
General Offices UCC Sales Offices 


30 East 42nd Street, New York,N.Y. In principal cities of the country 


5 Oxyeen Plants—38 Acetylene Plants—99 Oxygen W arehouses—100 Acetylene Warehouses— 38 Apparatus W arehouses— 235 Carbide Warehouses 
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GE AUTOMATIC 
ARC WELDERS 


Jndustry's Production Jool 
NEN 


-~ 


” yy 
4 


Boilers, tanks, and pipes, build- . pita 

? ri —* go 

ing columns and roof trusses, ice- —_— OTN 

cream and milk cans, metal rail- | } may 
. . ‘ f ~~ > 

road ties, rear axle housings, and Re ere 

= = hundreds of other metal products 

a 4) with straight or circular seams 


/ are being fabricated with G-E 
































automatic arc welders. 


| — 5 / General Electric developed the 
=v) / first automatic arc welder, made 









































y il the first successful application of 
| / it, and is, to-day, the world’s 

/ largest manufacturer of this type 

jw / of equipment. Ask your nearest Ss 

G-E office for descriptive litera- Lk: 2 
— ture, advice, and assistance. —J 

she wh 

THE / © 


MORE YC «. 


P\ Ww VELD 


THE MORE YOU SAVE 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. .. SALES OFFICES IN PRINCIPAL CITIES 
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Or ie weldin 


The day of the riveter’s hammer is nearly 
spent. This noisy instrument is gradually 
retiring in favor of a quieter process—arc 
welding. Moreover, surprising economies are be- 
ing effected by arc welding in structural work. 


Where G-E electrode is used, large savings 


are realized in steel tonnage, in labor costs, In absolute reliability of 
‘ . . * cownss . operation and over-all effi- 

and in time of fabrication. Type F’’, suited to ciency, G-E arc-welding sets 
. . . ° ; are unequalled. They are 
this work, is easily handled in awkward posi- available in all sizes, all 
‘ , types-—-for either hand or 
tions, penetrates deeply, and deposits evenly automatic operaton—forone 


or more operators. 


and rapidly. The welds are unaffected by 


structural strains. 
For prompt service or additional information 
as to various types of G-E electrodes, get in 
touch with the G-E Welding Electrode Dis- 
tributor near you or write to Section E-532, 


Merchandise Department, General Electric 
Company, Bridgeport, Connecticut. 


GENERAL ELECTRIC 


_MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT 
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No matter what kind of welding you do-- 


£ 
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OXY-ACETYLENE 


ELECTRIC ARC 


YOU NEED 
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RESISTANCE 


THERMIT 


The Welding Encyclopedia 
New Sixth Edition 


It describes in detail the theory 
and practice of every welding 
process. 


It tells how to weld every weld- 
able metal by each of the weld- 


ing processes. 


It gives detailed instructions for 
handling the important welding 
jobs, such as boiler welding, 
sheet metal welding, tank weld- 
ing, pipe welding, etc. 


It tells how to prepare parts for 
welding. 


It tells how to install and care 
for welding equipment. 


It explains the meaning of all 
words and terms found in weld- 
ing literature. 


{t tells where to buy standard 
makes of welding apparatus and 
supplies. 





496 Pages 
645 Illustrations 
Flexible Leather 
Grain Binding 


Price $5.00 


Contents 


1. I[lustrated encyclopedia covering al! words 
terms, and trade names used in welding 


2. Oxy-Acetylene Welding.—Aluminum, Steel, 


Cast Iron, Brass, Bronze. (Full instructions for 
welding each of these metals.) 
3. Electric Arc Welding.—Complete instructions 


for welding all metals, studding, cutting, et: 

4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and 
Spot Welding. 

5. Thermit Welding.—The most complete treatise 
on this process ever published. 

6. Cutting Metals.—Treatises on both gas and 
arc cutting. Includes cast iron cutting and auto 
matic cutting. 

7. Boiler Welding.—Gas and Electric Processes. 
Suggestions, procedure, and standards of practice. 
8. Complete chapters on Pipe Welding, Rail 
Joint Welding and Tank Welding, explaining pro 
cedure in detail. 

9. Rules and Regulations.—What can be welded 
and what cannot be welded. Rules also govern 
the installation and operation of equipment. 

10. Complete instruction courses in Electric Are 
Welding and Oxy-Acetylene Welding. Lessons, 
Exercises, Reference Readings, Examinations. 

11. Charts and Tables.—A fund of welding in 
formation at a glance. Includes color chart show 
ing colors at various temperatures, and color chart 
showing proper adjustment of oxy-acetylene weld 
ing flame. 

12. Condensed Catalogs.—Up-to-date information 
about the leading makes of welding apparatus and 
supplies. The Buyers’ Index is a convenient and 
reliable guide to the man who purchases or recom 
mends welding apparatus. 


AARASASASEASRSRSRSRSRSSASRSRSASRSRASBBASBRABAABABRBASRRRERRREERESE ESE EEREEEEE® 











The Sixth Edition contains much 
new and valuable data on 
Bronze Welding, Structural 
Welding, Welding of Stainless 
Steels, Resistance and Thermit 
Welding, Rail Bonding, and De- 
sign Data for Production Weld- 


Ing. 


THE WELDING ENGINEER PUBLISHING CO., 
608 S. DEARBORN ST., CHICAGO, ILL. 


five dollars. I understand that I may keep it for 


Name 
Street 


Postoffice 


- 
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Please send me a copy of The Welding Encyclopedia, Sixth Edition, for which find enclosed 


satisfactory | may return it and you will refund the purchase price. 


five days for examination and if it is not 
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Gas 
Welding 
Rods Electrodes 


¢¢ TT’S penny wise and pound foolish” to let high priced 

skill work on poor material. Premier Welding 

Wire is uniformly good. Your welder will get better 
results from this better welding material. 

It is free flowing —deeply penetrating and free from 
foreign material. 

Saves gas, electricity and time. You can’t know how 
good a weld you can turn out till you try Premier. 
There’s a type for every purpose. Write us about your 
welding problems. 


American Steel & Wire Company 


Subsidiary of United States Steel Corporation 
Sales Offices: Chicago, New York, Boston, Cleveland, Worcester, Philadelphia, Pittsburgh, Buffalo, Detroit, Cincinnati, Baltimore, 
Wilkes-Barre, St.Louis, Kansas City, Minneapolis-St. Paul, Oklahoma City, Birmingham, Atlanta, Memphis, Dallas, Denver, Salt LakeCity 
U.S. STEEL PRODUCTS COMPANY: San Francisco, Los Angeles, Portland, Seattle 
Export Distributors: UNITED STATES STEEL PRODUCTS CO., 30 Church St., New York, N. Y. 
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HERE was a time, and it wasn’t so very 

long ago, when ponies were the things for 
fast travel. When we weren’t in a hurry the 
hoss and the buggy served well, but for speed 
the saddled pony was the selection. Because 
these animals were so much more dependable 
and fast, the Federal Government established 
the pony express to carry the western mails. 


But now? Are you still riding a pony? 


In the age of airplanes are you still using 
tools that were in style in the pony express 
age? 

The Xcel Line of Welding Tools is new. 
It embodies the ideas of thousands of welders. 
It is of this modern airplane age. 

Our designing engineer has built qualities 
into Xcel Tools that are demanded by mod- 


Every one of our several torches, for ex- 
ample, is designed to give balance in the 
hand, retain simplicity and carry a beauty in 
appearance. Xcel Torches are made for 
strength, long life, no leakage. Torches made 
from tubing cannot boast of these advantages 

Get acquainted with the new Xcel Line. 
Send for our new catalog. It tells all about 
these wonderful improvements. And by the 
way, there is a lot of valuable information in 
the book every welder should have at hand, 
useful facts, tables of pressures, weights and 
measures, some mighty fine articles on weld- 
ing and cutting. 

There’s a copy for you. Write for it now. 
If you are a welder we want you to have a 








duction methods, present day ideas. 


copy and you won’t even have t 
thank us for it. 





ern factory methods, modern pro- 
X TRA at MARK L_ 


By this Trade Mark you will 


know a new excellence 


The Superior Oxy-Acetylene Co., !"«: 

















4915 Connecticut Street — :-: 3°83 St. Louis, Missouri 
OR 
The Kansas Oxy-Acetylene Co., !"« 
402 East 29th Street $3 3°3 He Wichita, Kansas 








Distributors of Shawinigan Carbide and U. S. L. Arc Welders, welding rods, etc. 





Do you want to represent us? There are still a few 
choice territories open for responsible distributors 
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Ahead of your production schedule 


with Linde 
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S one result of Linde Process 
A Service, the time required to 
complete a phase in the production 
i! of a large piece of factory equipment 
was reduced from three days to a 
matter of only 51 minutes. 


ia Preis: Fae SERRE ete sie. 


Important time reductions like 
this are possible because Linde has 
studied the application of the oxy- 
acetylene process to every industry 
—in the laboratory and in the field. 
Linde Process Service makes this 
accumulated experience available to 
users of Linde Oxygen. This service 
goes with every cylinder. 


Telephone any one of our 28 offices 


THE LINDE AIR PRODUCTS CoO. 


Unit of Union Carbide and Carbon Corporation 
55 Plants [Jq§ 99 Warehouses 
General Offices: Carbide and Carbon Building 


30 East 42nd Street, New York 
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aerate VURPER & iron Worxs 
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This 12-Ton Copper Still 


And Its Network of Tubes and Headers Brazed with 


“Handy” Silver Solders 


\ Sb i, O the Handy Silver Solder-ma Replaces Tobin Bronze Brazing 
vas fortunate to call on a large coppersmith just - ‘ ; : 
4 i i “ i large “ : 1 j he Vice President of the plant producing thi 
as the largest copper still ever pre ‘ed in America ' 
_ hath —_— ™ 2 noth still said: 


vas being loaded for shipment to a large industrial alco 
= 





Pi ae . D 3 1 Refore we scovered your silver Ider 
1 works at Peoria, Ill ir copper stills and tubing with Tobin bronze But 
R . ustomers found that the butyl acetate used in their pr« 
his tank is 51 ft. long, 10% ft. in diameter, and ittacked the zinc in the Tobin joints. As a1 
. : the arel rot more thi ) onths’ servi yut of thet 
veighs 12 tons—or about 14 tons with its 4 in. coils and Se ee ee eee a aan ee > per 
6 in. headers | ews who travel ail over the country als 
) vith the fo se in repair and constructior k that 
: , kely to encounter acids We are delighted 
There is not a rivet mm it! All seams are brazed with Stendy Silver Soldere sive ts and 1 
Handy “BT” Silver Solder. The cylinder is made uy 
of nine 133x195!4 in. plates of 14 in. copper weighing Wide Range of Uses 
18,300 lbs. Heads are 133 in. circles of hot rolled '%4 in ; , ; 
~) | Contrast that great job with the pin-point of the saz 
copper weighing 2700 lbs , P 
solder that is used on delicate parts of daint 
~ When the cylinder was complete it wa wrist watches; and you have a mental 
tested with air at 5 Ibs. pressure. Coils . ture of the range of uses of Handy S 
' Let ls Help! nd 8 
vere subjected to 200 lbs. hydrostatic pres Solder 
ire for 20 minutes. In neither case did a Put all your sol- — a) ‘old 
. . : ° ; ; 4 1e s r 
e leak develop! Sample sections of a rene or andy Suver Solders 
; Sr razing problems . 
seams, tested by the Johns Hopkins Univer sho 2 > : fork 
( ested opkins up to us. Our hould be used in ull work 
ity, withstood a pull test equivalent to 29, testing laboratory counter heat, shock vibration 
000 Ibs. per sq. in., the failure occurring and staff are at They make neat, tight joints quickly a 
the copper, close to the seam, and not your service. all costs counted—are frequently the cheay 
in the seam est solders you can buy 











, HANDY & HARMAN 


General Offices—57 William Street, New York, N. Y. 
Plants: Bridgeton, Conn.; Providence, R. I.; Fulton and Gold Sts., New York, N. Y 





Handy Solders 
are supplied 
in sheets, 
strips, wire 
and filings 


Our ‘‘Handy 
Book of Silver 
Solder’’ W, 
willinterest 
you. Send for 
your copy. 
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Which Must Hold! 
of ELKONITE Dies! 
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lwo Resistance Welds 

























\chievement 






' | ‘HE Ford plane shown above has two vitally important 
welds —One joins the terminals on the strut support- 
ing the landing gear— 


The second is in the motor fitting 
’ Absolute confidence in the strength of each must be as- 
% sured. 


Copper dies on the landing gear weld lasted for only 50 
welds. They were replaced with Elkonite dies which at the 
time of recording had made 600 welds and were still oper- 
ating efficiently. 

As for the motor filling weld —copper proved to be im- 
practical. Alignment of the bars welded had to be kept 
within .005”. 

i Because of their rapid wear, the copper dies had to be re- 
placed after a few welds while the Elkonite dies now used 
have made over 600 perfect welds as to quality and align- 
ment! And they are still running. 





Before and after welding the terminal 


4 This is in = aBh — a i t 

is only one of the many applic ations on w hich on the strut supporting landing gear. 

: Elkonite has paid for itself many times over in reduced Copper dies made about 50 welds. 
labor and material costs and has greatly increased the Elkonite dies have made over 600 per- 
factory output. Our Engineers will be glad to tell you how fect ne —r _ ye none a 
. : > e 2 ° This is c many resist- 
EKikonite can be applied to your resistance welding phewetbands d , 


: . . ance welding applications in the Ford 
operations—no obligation, of course. Industries on which Elkonite has cut 


ELKON, Ine. (Elkonite Dept.) a an ac ate 


div. P. R. Mallory & Co., Ine. 


350 Madison Avenue New York 
*Reg. U.S. Pat. Off. 


ELKONITE 


REGC.US BAT OFF 4 
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Shop view of an arc welded 5000 
hp. synchronous steel mill motor. 
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“< Man and Machine 


i Bag welder’s best friend is a good welding machine. 

It helps him to work swiftly and surely--to get the full 
value of his skill. Consequently, his job is also the job of the 
set which must respond with exacting performance to every 
demand--whether it be a long, continuous grind or some 
emergency job. 


Fast work and perfect welds are produced with a Westing- 
house welding set because the generator produces a steady 
and penetrating arc which is easy to strike and maintain. 
Positive control of the current value is obtained by a single 
dial rheostat. This machine will stand the gaff of rough usage 
in shop or field because of its compactness and sturdiness. 











Westinghouse ) Working with such a set, the welder can employ his skill in 
Welders building a dependable product. Thus, the welders--man and 
elders | . . ‘ 
machine--today contribute the marked economic benefit of 
200, 300 and 4oo-ampere | arc welding to many industries. 
a-c.--d-c. sets | 
300-ampere d-c.--d-c. set Westinghouse Electric & Manufacturing Company 
| 200-ampere Gas-Engine East Pittsburgh Pennsylvania 
| Driven set Sales Offices in al! Principal Cities f 
| Automatic Seam Welder eS er eee See 























aa Westinghouse 
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Not a Defect in Twelve 
Million Welds! 































EE ES ET 
FEDERAL MACHINE & WELDER CO. 


THE WELDING ENGINEER 


Welding % inch .40 carbon steel to 5/16 inch 
18 carbon steel by the Federal Projection 
Method; welding two, four or six projections 
in one operation; completing bumper assem- 
bly (12 welds in each) on a Federal Projec- 
tion Welder at 6 cents per bumper for labor 
and power—and this without a single defect in 
a million bumpers (12 million welds). 


This Federal record is worth consideration, 
for though you may not want to weld bump- 
ers Federal engineers can promise you equally 
interesting results on any other type of work. 
Let Federal Welding specialists recommend 
the standard, or develop the special welding 
machine to meet your need profitably. 


FEDERAL 
PROJECTION 
WELDING | 














Type 612-B 
Heavy Duty Spot 


BUTT 


Rrolorel | wn Weldors 


YD RY 


KEXXXXXXXXXX XXX! WY. 
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SEAM 





Dana Avenue, Warren, Ohio, U.S.A. 
Branch Offices = 4aIn All Principal Cities 
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Les naman ay: 


The Gauge... 


... the welders trust 


AS the men who do the welding ..... they know! 
They use Natweld Gauges every day; they realize 
how dependable, how accurate, how altogether trust- 
worthy are Natweld Gauges . 
them. 


. every single one of 


nee the surest 
And such experience counts far more with 
them, and with us, than reams of other praise. 


Their knowledge comes from experience 
teacher of all. 


To you who buy gauges let us say also: Heavy demand 
has so built up our production facilities that Natweld 
prices are extremely low. Let us quote on your require- 
ments. 


National Gauge G Equipment Company 
LA CROSSE, WISCONSIN 


Division of The MotoMeter Company, Inc. 


THE WELDING ENGINEER 


Represented in Illinois, Indiana, 
Wisconsin, Minnesota and Missouri 
by Joseph Halla. 

333 N. Michigan Ave., Chicago, Il. 
Elsewhere, National Gauge & Equip- 
ment Co., 820 Tower Court, Chicago. 
The MotoMeter Co. of Canada, Ltd., 
Hamilton, Ontari 
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HE number of broken parts 
reclaimed by the oxy-acetylene 
process is increasing daily. This 
means more work and bigger profits 
for the shop that is equipped with 
a Prest-O-Weld Welding Outfit. 


Prest-O- Weld produces real prof- 





its from both big and little jobs. 
Any good mechanic can readily 
learn to use it and with reasonable 
practice can do the average range 
of welding. 


Prest-O-Weld equipment prices 
are especially attractive. 








Made by the largest manu- 
facturers of oxy-acetylene 
apparatus in the World. 
Prest-O-Weld is sold 
by jobbers everywhere. 











OXWELD ACETYLENE 
COMPANY ° - - Unit of 


Union Carbide and Carbon Corporation 


UCC) 


Carbide and Carbon 
Building 


CHICAGO: Railway Exchange Bldg 
SAN FRANCISCO: Adam Grant Bldg. 


NEW YORK 








Prest-O-Weld Welding Outfit No. W-101 


Price $75.00 
Other utility outfits as low as $49.50 
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Roebling 
Welding 
Wire 


OEBLING Welding Wire is used 
where only the highest quality of 
welding wire is acceptable. 


It can always be relied upon for ease 
of welding; a deposited metal which 1s 
strong, tough and durable, and uniform. 


Tell us the kind of metal you want to 
weld and we will supply wire which will 
give the most satisfactory results. 


Send for catalog A-529 


John A. Roebling’s Sons Company 


Trenton, New Jersey 
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MECO SPECIAL PIPE WELDING TORCH 
has the right shape, balance and flexible capacity to 
make it adaptable to all pipe welding conditions. 











Good Pipe Welding Comes 
Naturally with This Torch— 
It Is Built for the Job 


Wherever fine pipe welding is done 
you will find MECO apparatus a strong 
Y, favorite. The torch pictured above is 
A “A yy) designed especially for pipe work. It 
has all the standard MECO features of 
WELDING TORCHES excellence and in addition it is just the 

right size and weight for this class of 
welding. Send for complete details of 
this torch. 





Approved by the Underwriters 


MODERN ENGINEERING COMPANY 
3411 Pine Blvd. St. Louis, Mo. 


Sales and Serwicein All Parts of the United States. 
Write for the address of our nearest representatives. 
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For Continuous-Duty 
Production Welding 


OLLUP Arc Welders will deliver Large commutator and large brush 

current at rated capacity for hours area assure perfect commutation at all 
at a time without harmful overheating, loads. Maintenance and spare parts 
The welding arc will respond immedi- cost is thus kept at a minimum. Where 
ately to any demand putlupon it. These day-in and day-out service is demanded 
two characteristics are of vital impor- by the production schedule, this is 
tance in production welding machines. the ideal machine. 


Hollup Stationary 
200 Ampere Arc Welder 





HOLLUP ENGINEERING SERVICE 


HE C. H. Hollup Corporation offers you, without cost, the 

benefit of its wide experience with electric arc welding applica- 
tions, materials and apparatus. We are continually conducting 
research investigations of our own with the dual purpose of im- 
proving our products and of developing new uses for the process. 
The benefit of this experience is yours for the asking. We shall 
also be glad to make special investigations to meet special condi- 
tions and to develop special electrode materials where necessary. 


C. H. HOLLUP CORPORATION 
3333 W. 48th Place Chicago, III. 
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We couldn’t improve the product— 


but we are constantly im- 
proving the service 


| 











.. 
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In any plant opportunities are 
the toreh for dismantling, repair work, or for altera- 
tions of buildings and equipment. These opportunities 
ire not always obvious. Our representatives are trained 
to help you save money around the plant by using the 


torch. 


ALABAMA 
It rms in Rhurde Oxveen 
Birmingham — Standard Gas 
Products Co. of Alabama, 
Mobile—Louisiana Oxygen Co 


ARKANSAS 
El Dorado——The Beaird Corpor 
ition 
Little Rock rhe Beaird Cor 
oration 
DELAWARE 
W iimington Paschall Oxyeger 
- GEORGIA 
Atlanta—Burdett Oxygen Co, 
ILLINOIS 


Chicago—Burdett 
Hydrogen Co. of Chie 

Chicago—Swift and Company. 

Elgin Wisconsin Oxyeen-Hy 





drogen Co 
Freeport Wisconsin Oxygen 
Hydrogen Co 
Peorla—Electrox Co. 


Rockford Wisconsin Oxygen 

livdrogen Co 
INDIANA 

Evanaville Kentue Oxveer 
Hivdrogen Co 

Indianapolis — Indiana Oxygen 
Co, 
rutl Bend Burce (oxyeen 
Hydrogen Co. of Chicago 


KENTUCKY 
Loulsville — Kentucky Oxygen- 
Hydrogen Co 
LAU ISTANA 
Monroe The Reaird Corpora- 
New Orleans—Louisiana Ovy- 
gen Co, 
Shreveport—The Beaird Cor- 
poration. 
MICHIGAN 
Detroit—Burdett Oxygen Co. of 
Detroit. 
Grand Rapids—Grand Rapids 
Welding Supply Co., Inc. 


BOLD FACHE TIPE xnifies M 
LIGHT FAC ryt'l nad ites 


always present to use 


Kalamazoo Grand Rapids 
Welding Supply Co 
MINNESOTA 

Minnea polis — Commercial Gas 


Co, 
MISSOURI 
Kansas City—Kansas City Oxy- 
gen Gas Co. 
Kansas City—Ox-Hydrogen 
Mfg. Co. 
MONTANA 
Butte — Mountaineer Welders’ 
Supply Co. 
NEBRASKA 
Omaha—The Balbach Co. 
NEW JERSEY 


Camden—Paschall Oxygen Co 
Newark—International Oxygen 
0. 


New Brunswick—Internationa 
Oxygen Co 


Paterson — International Oxy 
gen Co. ; 
Piainfleld—tInternational Oxy- 
gen Co. F 
Trenton Paschall Oxyeren 


Company 
rrenton—International Oxygen 


NEW YORK 


Brooklyn International Oxy 
gen Co 
Long Island City Interna- 


tional Oxygen Co 
New York—-International Oxy 
gen Co 
OHIO 
Cincinnati—Ohio Valley Oxy- 
gen Co. 
Cleveland—Burdett Oxygen Co. 
of Cleveland. 
Columbus—Gas Products Co. 
Toledo — International Oxygen 
Co. 
OKLAHOMA 
Oklahoma City — The Burdett 
Oxygen Co. of Oklahoma. 


anufacturing Plants 
warehouses 


w here. 


OREGON 
Astoria—Portland Oxygen & 
Hydrogen Company 
Bend—Portland Oxygen & Hy 
drogen Company. 
Corvallis—Portland Oxygen & 
Hydrogen Company. 
Eugene-—Portland Oxygen & 
Hydrogen Company. 
Klamath Falls—Portland Oxy- 
gen & Hydrogen Co 
Medford Portland Oxygen & 
Hydrogen Company 
Pendleton — Portland Oxygen 
& Hydrogen Company 
Portland—Portland Oxygen & 
Hydrogen Co. 
Roseburg—-Portland Oxygen & 
Hydrogen Company 
PENNSYLVANIA 


llentown Paschall Oxygen 
Company 
Lancaster — Paschal] Oxygen 


Company. 
Lebanon 
Company 
Philadelphia—Paschal]l Oxygen 
‘o. 
Pittsburgh—Burdett Oxygen & 
Hydrogen Co. 
Reading—Paschall Oxygen 
Company 
Verona—International Oxygen 


Paschall Oxygen 


0. 
York Paschal] Oxygen Com 
pany 
TENNESSEE 
Chattanooga—Burdett Oxygen 
Co. (of Chattanooga). 
Knoxville Burdett Oxygen Co. 
(of Chattanooga) 
Nashville—Burdett Oxygen Co 
(of Chattanooga.) 
Nashville Kentucky Oxygen 
Hydrogen Co. 
TEXAS 
\ustin—Capital Battery Co 
( Burdett.) 
Beaumont—Magnolia Gas Prod- 
ucts Company. 


7 | HE plants listed below have subscribed to a standard 
of 99.5% purity or better of the oxygen which they sell 


There are no higher standards of oxygen production any 


The perfection of their product is supplemented by a 
constantly increasing service to their customers. Each plant 
is a local industry and each plant manager is your neigh 


bor, a man thoroughly familiar with local conditions 


Delivery facilities and an ample supply of cylinders 
is the starting point of a broad-gauged service. In order 
to meet every welding and cutting need many of these 


plants carry stocks of everything used for welding and 
cutting, including oxygen, acetylene, carbide, hydrogen 


welding and cutting equipment, and welding rods 


You will also find these plants well organized to assist 
you in using welding and cutting in your plant to the best 


advantage and with greatest economies. 


A representative 


of the plant nearest you will be glad to call and explain 


in detail the scope of his service. 


| Buy at Home From Your Neighbors 


Dallas American Weldir 
( Burdett.) 
Ft. Worth—Burdett Oxygen Co 
of Texas, 
Galveston—Gregory Aut S 
ply Co. (Magnolia.) 
Houston—Magnolia Gas Prod 
ucts Co. 
Ranger—Oil Belt Welding Suy 
ply Co. (Burdett.) 
San Antonio — Magnolia Gas 
Products Co. 
Temple—Russell Transfer 
(Burdett.) 
Waco—MeCrary Transfer 
(Burdett.) 
Wichita Falls Burdett Ox 
Co. of Texas 
WASHINGTON 
Spokane—Spokane Oxy-Acety 
lene Co. 
WISCONSIN 
Appleton Uni t OX 


co 

Beloit Wieconsin Oxygen-H 
drogen Co 

Fond du La Ur 
gen Co 

Green Bay Ur r Ox 
Co 

Janesville—W is 
Hydrogen Co 

Kenosha — Wisconsin Oxygen 


Hydrogen Co. 

Lake Geneva W 
gen-Hydrogen ( 

Madison Universa xveer 

Manitowoc—Universa xXV¢E 
Co. 

Milwaukee — Universal Oxygen 
o. 


Oshkosh - Wiscor t xve 
Hydrogen Co 

Racine Wisconsin Oxygen-H 
drogen Co 

Sheboygan-—U niversal Oxygen 
Co. 

HAWAII 

Honolulu-—-Hawalian Gas Prod 

ucts, Ltd. 


Gas Products Association 


333 N. Michigan Ave. 


First to Advocate High Purity Oxygen 


Chicago, Il. 
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“Tf you’re as exacting 
as we are—you'll want 
Harrisburg coils and bends’’ 


“Ss 
















From our 
own Steel 
to Finished 
Products 


Cylinder 
Partly 
Drawn 
Every operation 
controlled by 
Harrisburg 


Completed 
Cylinder 








HARRISBURG PIPE & PIPE BENDING CO. 


Makers of Alloy Steels in Slabs, Billets, Bars, Strips, Shapes and 
Hollow Forgings; Pipe Coils and Bends, Couplings and Cylinders. 









Some men are still paying for piping installations they bought years ago 
—paying in shutdowns, repairs, efficiency losses and production wastes. 


“Other men go to Harrisburg, just 
as we did, for their coils and bends 
and enjoy low maintenance costs— 
freedom from trouble, and service 
that must be experienced to be 
appreciated. 


“If you're as critical as we are—if 
only the best will do—let Harrisburg 
quote on your coil and bend require- 
ments. I'll tell you Harrisburg’s 40 
years’ experience is worth some- 
thing.” 


Fully Equipped with Our Own Open 
Hearth Furnaces, Rolling Mills 
and Forge Shops 


Harrisburg, Pa. 







COILS and BENDS 
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wit! $3.60 


buy a new 


Oxygen Regulator? 


No! But $3.0 will make an Oxweld Stem 
Type Welding and Cutting Regulator as good 
as new — even after it has had years of hard 
use. Why? Because simplicity of design en- 
ables you to buy the whole “inside works” 

for $3.60! 

Oxweld Regulators are built to last. 
Rugged—no delicate mechanism — 
plenty of the right material in the 
right place. Design permits gas flow 
in any desired quantity. Uniformly 
dependable for accurate and steady 
reduction of pressure from cylinder to 
Oxweld blowpipe on every type of oxy-acety- 

lene welding and cutting work. 



















Reliable 
Economical 


Long Lived 


Typically 
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OXWELD ACETYLENE COMPANY 


Unit of Union Carbide and Carbon Corporation 


LD NEW YORK CHICAGO 


WELDING AND CUTTING APPARATUS Carbide and Carbon Bidg Peoples Gas Building 
AND SUPPLIES SAN FRANCISCO: Adam Grant Building 


aa. Bn i Ln in Li Li Li Li Li Li i. i in i i i Bi Bi. Bn. Bn. Bn. Qn. 
EES aS LL ASS aces Sea 
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You Can Bank on Mueller 
Welding Bronze — and on 
Mueller Service 
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Mueller 


Sd ee si 


: ’ WELDING J] 
RON ZE ‘ONZE RO 





OU will find that Mueller Welding Bronze Rod 

will give you the same definite result time after 
time. It has all the qualities that you would ex- 
pect to find in a real product. It is strong and 
close grained ...It melts easily and flows freely. 
Absence of porosity eliminates sputtering and 
explosions. 


Mueller Welding Rod is distinguished by the 
wording “Mueller Welding Bronze” stamped every 
few inches on the rod itself. 


For a special job that must machine easily or take 
a high finish — or for any job — you can depend 
. on it to give you the results you must have. 


When you are in a hurry you can depend upon 
quick delivery, too. 


ueller Co. 


PORT HURON MICHIGAN 








THREE GENERATIONS OF BRASS MAKING 
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AN ACHIEVEMENT IN BOILER CONSTRUCTION 

















Locomotive Boiler for 850 Ibs. per sq. in. Working Pressure 


MADE POSSIBLE BY QUASI-ARC ELECTRODES 


This remarkable project was attempted only after the designer had made 
exhaustive tests which proved that welding with Quasi-Arc Electrodes was the 
only method which fulfilled the severe technical requirements. Nothing short 
of a perfect weld could be considered in such an undertaking, and the results 
offer unquestioned proof of the tightness and ductility of welds made with 
Quasi-Arc Electrodes. 


Have you ever considered the vast possibilities of utilizing such quality on 
every-day production work? We are ready to show you by means of a practi- 
cal demonstration that speed, smaller deposits, and all-around higher effici- 
ency made Quasi-Arc Electrodes the most economical in the final analysis. 
Such a demonstration will not obligate you in any way. Why not look into 
the matter? 


QUASI-ARC INCORPORATED 


Sole Manufacturers of Quasi-Arc Electrodes and Welding Equipments and Consultants in Reference to their 
Application 


11 WEST 42nd STREET, NEW YORK, N. Y. 


EL PASO, TEXAS CHICAGO, ILL. CLEVELAND, O. PORTLAND, ORE 


February, 192 
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The Man for the Job 
HEN the Chief Justice of the Supreme Court of the 
Wain States swears in as president, Mr. Herbert 
oover, on the fourth day of next month, a mantle of 
responsibility falls on Mr. Hoover greater than that of the 
eader of any other nation. The significance of his appoint- 
nent to that position of authority is of importance to every 
e living under the rule of the United States government 
[his nation of ours is predominantly a nation of workers 
Ve are wrapped up in making a living and securing better 
portunities for our children. The keynote of our national 
ife is commercial. From a wilderness of natural resources 
we have built a world power in one hundred and fifty years 
and the complexity of such rapid development of material 
wealth is beginning to crowd us. We need, if we are to 
continue to maintain our rising standard of living and to 
assure to all of us a continuation of material progress, a 
kind of thinking in this powerful office of national leadership 
which we call the presidency, which will assure a national 
program of advance. Aside from all considerations of par 
tisanship we recognize in Mr. Hoover’s acceptance of this 
office an opportunity to put the vision of all the past into 
terms of the practical realities of the present. If there be 
such a thing as education for the presidency he has received 
it. It seems to us that we have here the man for the job 
who will make it worth while for us to help him to give his 
best to that job. 
Welding Appears as a National Necessity 
HILE the announcement of Germany’s new all-weided 
battleships may come as a surprise to many in the 
welding industry there are plenty of men in naval circles who 
are quite prepared for this development. Such construction 
does not call for any more highly developed knowledge of 
the principals and application of welding than that which is 
available to our own builders, for it is not too much to say 
that our own country really leads the world as far as welding 
is concerned. In the case of a battleship there is an obvious 
advantage in being able to increase the operating capacity of 
the ship without increasing its weight, and a saving of one 
thousand tons in material is a considerable saving. Under 
the circumstances it is reasonable to assume that this saving 
in weight is worth while regardless of cost. The incident is 
of considerable interest to the welding industry because it 
shows on such a large scale the advantage of welding from 
a point of view of reducing weight of the completed structure 
without reducing its serviceability or of increasing the serv- 
iceability without increasing weight. 





The Los Angeles Exposition 
A CCORDING to most of the reports heard of the West- 
ern Metal Congress which was held at Los Angeles last 
month, the only disappointment in connection with this meet- 
ing was that felt by those who were unable to attend. The 
Coast representatives of national manufacturers 
gave some keen competition to local manufacturers in the 
preparation of exhibits calculated to arouse interest in the 
most modern metal working processes. The location of the 
meeting was a particularly interesting one. In the great 
Pacific Coast district there are hundreds of men who have 
labored for years under the handicap of being a long distance 
from important sources of supply of materials and equip- 


Western 





EDITORIAL 

















ment This has necessitated a great deal of pioneer work 
in many branches of industry, the exercise of almost unbeliev- 
able ingenuity in the solution of problems which could be 
uch easier handled in plants more favorably located. The 
indicap of location has brought out the best that there was 
hundreds of very able engineers, with the result that a high 
resourcefulness has been developed. It is natural 
that these men should welcome an opportunity to get together 
1 large scale and compare notes. Consequently it is not 
surprising that the attendance at the conterence was un- 

; 

li 


expectedly i 


irge and was composed to an unusual degree ol 


men in important executive positions, Exhibitors have com- 


nted freely on the success of the event from the point of 


sales, but even if this were not so it is pretty certain 
t the new interest given to development work in industries 
the western district which is bound to result, is of enough 


unportance to justify speaking of the Los Angeles meeting as 
a complete success 


A New Viewpoint on Pipe Fabrication 
W! lH the older methods of fabrication of pipe installa- 

' tions one of the most important and annoying items 
of expense was the special fitting, the fitting which had to 
be made to order for the particular job. Reference has often 
been made to this fact by those who advocated welding for 
all pipe installations. 


The point is very strongly emphasized 
in a recent advertisement of the Semet-Solvay Engineering 
Corporation, whose headline declares that there is no such 
thing as a special fitting. This is explained in an excerpt 
from their code of standards for fabricating pipe and fittings, 
which calls attention to the fact that almost any shape or 
special fitting can be made from steel, and recommends the 
elimination of flanges wherever possible when making pipe 
layouts. In the same advertisement a strong point is made of 
the fact that there is no pipe layout so complicated that it 
cannot be built under their standard shop practice. In other 
words, the special fitting may be a problem in the case of 
the engineer who sticks to old methods, but it has ceased to 
be a problem to the engineer who takes full advantage of 
welding because the latter can make any turn or combination 
he desires by means of simple assemblies of standard shapes. 





Every Success Is Worth While 


AST mor the Associated Press secured widespread 
L publication of the story of the devotion of two firemen, 
who, under the direction of a physician, worked for twelve 
days with tanks of oxygen to save the life of a seven year 
old girl. A large share of the credit for their success was 
ascribed to the use of the oxygen. As time goes on, physi- 
cians may gain confidence in this kind of treatment and 
learn much more about its usefulness. As more is learned 
about its use the public should be kept informed that the 

ly of oxygen has become so staple that it is found in 
almost every yillage in the country. Fortunately the price is 
not so high as to exclude its use in emergencies of this sort. 
And fortunately also, the oxygen which is made for industrial 
purposes is of the highest possible purity so that for the most 
part a physician has no cause for worry as to the quality of 
the gas which he can buy in commercial containers for emer- 
gency treatments. It is not too much to expect that oxygen 
plants and warehouses in the future may be regarded in a 


way as life saving stations. 


supp 
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Automatic Acetylene Generators 


offer a convenient and safe source of acetylene supply 
to the large or small user at a saving that will frequently 
pay for the generator in a few months time. Industrial 
plants, pipe welding contractors and repair shops are in- 
creasing their profits and increasing their output with 
Rego generators, for the gas is not only cheaper, but they 
are assured of an unfailing source of supply. 


RESO 


Pioneered| the development of a safe, medium pressure 
generator to meet the demands of portable use and was 
the first to build a machine of this type safe enough to pass 
the rigid requirements of the National Board of Fire Un- 
derwriters. Safety in every respect and under all con- 
ceivable conditions was our aim and the proof of our suc- 
cess is the fact that we have been permitted to rate the 
output of these generators at double the rate usually per- 
mitted. 


Rego Stationary Generator REG 
—_—-_ 


Stationary generators for industrial plant installations have also passed the require- 
ments of the National Board of Fire Underwriters. They provided that extra safety 
element always desirable, together with the assurance of a saving in gas cost and a flexi- 
bility permitting increased production within a wide range. 


RESO 


Generators are made in fifteen different sizes and types, ranging from 30 to 300 pounds 
‘arbide capacity at prices from $189.00 to $630.00. The new Rego catalog fully de- 
scribes the generators and analyzes the possible savings you can make. Let us send you 
a copy. 


THE BASTIAN-BLESSING COMPANY 


240 East Ontario Street Chicago, Illinois 





Rego Portable Generators in the Oil Fields 




















Problems in Welding Chrome-Nickel 


Alloys With High Coefficient of Expansion, Low Heat Conductivity, 






and Coarse, Irregular Grain Present a Difficult Welding Problem 


TT meet the urgent need tor developing 
ing the chrome-nickel 


n as cracks and defects on castings in 


built-up jobs consisting of two or more castings to be 


unit in service. 
Our company manufactures a varied line 


nd other high temperature alloys, but for 


alloys, both in 


By E. D. Flintermant 


1ethods of weld 


n 
1 repair welding 
process and also 

used 


of chrome-nickel 


several 


years we 


ive concentrated on the one which seemed best suited to 

e majority of applications. It is what we call standard 

sco The analysis is 35% Ni., 15% Cr. with C. 45-65. Si 

»0-1.40 and Mn. .60-.80 

This is distinctly an Austenitic Steel, and we have never 
able to change the grain structure by any heat treat 

ent. 

In Fig. 1 you will note the coarse regular appearance 


Microphotograph from which this slid 


Was made Was 


y magnified about 100 times. Compared with the regular 
QO ¢ steel which we cast, the grain is very large, eng 
yout three to four times the size n spite of this large 


Misco as cast shows an average 
tensile with about 4% elongation a 
Ca 
\\ ¢ nave subjected Misco specimens 
itment as quench in ice water from 


apparent change in grain However! 


several thousand 


{ 


( 


1% reduction o 


as radical heat 


2100 de grees i 


¢ 


hours under a temperature 


with 
ces subjecte 1 to 


of 1600 degrees 


seem to show some grain refinement. We have a metal 
rgist spending his entire time on high temperature alloys 
d hope sometime to discover a critical point which will 


ible us to control the irregular grain structure, 


elieve will aid us in welding and machinin 


he heat conductivity is very low. It is 


. 


which we 


only .0247 C. G 


S. units as compared with copper at 1.0 and C. I. at .07 


1-40th of copper and about 


it is about 





would expect with low heat conductivity 
sistance Is very high, being 673 ohms per 
grees F 

Most materials show mucl etter ( 


rm than in east and this is very apparen 


lled Misco shows about 575 ohms per 
ith identical analysis as cast of 673 Che 


resistance at 


ly 642 ohms I cite this to show t 
st be very jumbled about and the 
to improve the conductivity 
he coefficient of eXpansion 1s slight 
being 0000075 per degre F 
us, we are dealing wit \ 
v, hig 1 expans Mi ( 
rie the rst rob s Ca - 


1800 degrees I. than the cast 


t 


C. I. As you 


he electrical re 


14 
does cold, being 
e gral is cast 
ig lines c 
gher than » ¢ 
eat cor 
eg gra 





rners and around on the legs, but 


shown in Fig. 2. It is possible with the 
to make welds at the rim, near the bot- 
when you try the 
begins. One can make a 
1000 or 


hottest 


1e walls, the trouble 


d but when it cools to about 1100 degrees F 


appears through what was the area of the 


id ofte cracks wider than the welded area. 
rently the heat is transmitted away from the weld 
wly Che area surrounding the weld is receiving the 





nd expanding as the welded area is cooling taster trom 
ver temperature and contracting, and the pull of the 
nding area expanding simply pulls the weld apart 
t is still weaker due to being at a higher temperature. 
sa g occurred on all pieces. Trays, plates 
et ire easily welded on the edges but not in the 
Tea 
this cracking naturally seemed to be 
reheating So we tried all the common methods that 
iggested to us, such as oil torch preheat, coke fire 
t g into coke fire immediately after welding, 
th t erators, one welding and the other heating 
t But no success rewarded our efforts 
f re used on all welding was identical in 
S t stings. Borax and borax base fluxes were 
t tt pest SUCCESS 


nt was very low in Detroit and we 


uccesssion of welders and I attempted to 


vy of them could suggest The met 
um seemed to have th nost ideas 


t] 


tried 
































We 


water from entering by the pressure of the 


clear thru, building from the outside in. 


found it pos 
ible to keep the 


Hame, but a large No. 12 tip was necessary. An apparently 


satisfactory weld was made, but the presence of water on 


the outside of the bottom only shortened the time between the 


completion of the weld and the occurrence of the crack. 


We then went back to welding hot, and tried covering the 
weld immediately with cold silica sand, also hot sand, and 
various means of slow cooling, playing the torch down to 
about 1800° and then switching to oil torch below the point 


where the crack occurred, but with no success. 


We then built a small fire brick furnace the size of the 
box and put the box on top of it for the roof. A high pres 
ure oil torch was used, the flame being baffled, and heating 
the whole bottom of the box to any desired temperature 
We found that about 1600° F. was as hot as an operator 


could yOrTK evel with asbestos discs around the 


protec tion 








Cracks in These Chrome-nickel Carbonizing Boxes Are Very 
Difficult to Weld. 


welding wire and torch handle. Again, a beautiful weld was 
made and the box immediately covered over and the oil torch 
very gradually cut down. The result was always the same, a 


crack through the welded area. 


| was so sure of 





this particular method that it was pur 
Welds 
while it 
after it had reached equilibrium and even soaked for a few 
Attempts 
hot that we 
this 








sued from all possible angles. were made while the 








heat, cooling and 





casting was coming up to was 




















hours made to weld at a 





were temperature so 











actually melted a corner off from one box, but 














idea abandoned because the welder could not get 





was 














close enough or stay 





at the job long enough to make a good 











weld. 
We had 


at one end. 








a cracked retort about 18” dia. and 6’ long, cracked 




















We closed this end except for a flue pipe and 
end. A 
weld was made with the retort hot, but the crack occurred 
upon cooling. We 











shot an oil torch flame in the other 





satisfactory 








have since been able to weld these retorts 








by annealing them several times before 





welding, but this 








does not help the boxes. 





So far we have considered gas welding, but our experiments 
Most of 


carbon 








carried on at the same time included electric work. 








our welding on steel castings is done on the D. C. 











arc, with metallic arc. 
The carbon arc 


than the 


some 





little is done on the 
Misco 
good physically, and the 


Very gas. 


taster 











makes welds on much 





very 








gas, but they are not as 














inability to use a flux satisfactorily gives the weld a spongy 








appearance instead of the silvery smoothness of the 





gas 








welds. 








Our metallic arc experiments included both A. C. and D. C 
have finally concentrated on the D. C. 





but we 





metallic arc. 
Che chief difficulty lies in spongy weld and cracking in the 
weld bead. 

















However, by using reversed polarity to cut down 


the heat in the 








object, we are 





successfully welding 


many 
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We are 


flux coatings to overcome sponginess and have recent! 


jobs formerly considered doubtful. trying var 

veloped a flux, now undergoing thorough tests, whi 

to accomplish this. 
One job welded very 


basket 


successfully on D. ¢ s the 
We 


in one piece and experienced cracks which wer: 


shown in Fig. 3. previously made thes 














Fig. 3. Cyanide Dipping Basket Misco Casting Welded Together 


probably due to strains in the castings due to cont 


over the center core. But made of five flat pieces having 


strains, the welding is very easy. The baskets very graduall 
holds 


low basket hour cost has been the result 


get thin in use, but the welding and an extre 
\ couple of 
Misco, I] 


whatsoever, and my predictions were almost 


years ago, when we began fabricating w 


rolled thought we 


would encounter 1 diffi 
true 


rolled M 


about 12 


We weld up quite a bit of 2” and 3” dia 
skid 


furnace rails. Our mill lengths are 











Fig. 4. Angles of Chrome-nickel Sheet Bent Parallel with Grain Resists 


All Efforts to Weld Cracks. 


sitating at least one weld per rail. We scarf these pieces 
a milling machine to a flat wedge point, the included 
of the 110°, which makes the 
angle to be filled up about 70 We do this 


weld, and have had no cracking, no warping of the rails 


I 


wedge being about 


with the 


cooling, nor in the repeated heating and cooling when 
ice in heat treat furnaces. 

Small Misco made from %” and 3” rods 
welded 100% with gas with no trouble at all. 

Lately we have been doing welding on Misco sheets. ‘ 
welds are apparently perfect on either the butt weld or 
weld. 


fixtures 


But the metallic arc is so much faster we are tr 
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+o work the kinks out of this method. Spongy welds are the Only four bars broke in the weld, and in all cases, one of 


hief cause of trouble, with some tendency to crack in the’ the sections was the aluminum alloy,. proving rather conclu- 



























































read. We are doing this all on D. C. The electric arc weld sively that this material is not suitable for butt welding, 
s also desirable because of localized heat. The heat due probably due to aluminum oxide forming in the weld. 
to longer operation with the gas tends to warp closed struc- The balance all broke, as might easily be deduced from the 
tures, making final assembly difficult. high temperature tensile curves, in the material weakest at 
We have had some sheets welded by atomic hydrogen 1600° F., 
process apparently very successfully. The amount of heat 
ransmitte » objec “ause warpage is 1r : *ss than 
ransmitted to the « ject to ¢ at se warpage is nuch le that rensis cueve 
ith the gas, but more than with the D. C. metallic arc 
, 100000 
ae LED misco 
8so000o a 
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DEGREES FAH. 


rig. 5. Poppet Valves with Chrome-nickel Cast Head Welded to 66 OMPLETE CURVE 1S ROLLED 
Carbon Stem, 





uIsco 

ALLOY N. IS 23% NICKLE & 8% CHROMZ 
One unexpected difficulty run into in welding Misco sheet aur tL. tee eens ane 
s seen in Fig. 4. This is an angle made from a Misco sheet Fig. 6. 


ibout 16x60, several pieces being blanked out parallel, the 





grain running long way. These strips can be bent into hoops 





r squares, but in making the angles by bending parallel to WELDED TEST BARS PULLED AT 1600 F.—Head 


the grain, cracking was experienced as shown on this piece Bars Marked Dia. Max. Loadin Pounds Break Location 
[his particular piece was welded successfully where it cracked M-N 374 700 In M (In holder) 
in the radius near the end, but we were unable to weld the M-N 375 1450 In N 
cracks in the flanges even with preannealing and preheating M-N 375 1450 In N 
and other preparations before and care after welding. The A verage 1200 
welding shown here is gas, but electric gave the same result M-L 375 840 In weld 
\bout four years ago, we became interested in automo M-] ze 820 In weld 
tive poppet valves of the type shown in Fig. 5. The hollow M-L 375 800 In weld 
ead is a Misco casting. The head is made hollow to do Average 820 
away with the hot spot which occurs where the stem joints L-\ 376 610 In V 
the head on a valve of ordinary construction. For two rea- *' 376 620 In weld 
sons the stem has to be a different alloy welded on, first x! 75 600 In V 
because it is impractical to cast a long stem, and secondly Average 610 
because a Misco stem cannot be hardened. Hence the stem M-N 504 1550 In N 
is a .60 carbon steel which can be easily quench hardened. M-N 506 1310 In N 
Considerable resistance was encountered among automo- M-N 505 1410 In N 
tive engineers because of the electric butt weld of stem to \verage 1423 
head. To overcome this, we made up some test bars of sev- M-I 506 940 In L 
eral different alloys under consideration for the valve stems M-] 506 800 In L 
and heads. L-I o04 920 In L 
he complete curve shown in Fig. 6 is rolled Misco. It is \verage 886 
nteresting at this time to point out that cast Misco starting M-9 505 780 In 93 
it approximately 65,000 lb./o., meets the rolled curve at M-93 504 720 In 93 
1400° and is identical from that point up, showing that the \I-93 506 800 In 93 
eneficial working of the rolling is lost above 1400° F. As Average 766 
the welded bars were to be pulled at 1600° F. the two other L-\ 504 570 In V 
aterials were tested at only from 1400° F. to 1800° F. Alloy L-V 306 720 In V 
N is 23% Ni. and 8% Chromium. Alloy L is 9% Chrome L-\ 906 660 In V 
ind 4% Aluminum. Alloy 93 is silicon chromium and alloy V Average 650 
s 9% Chrome, 1% Nickel. KEY 
We made up a series of bars, as outlined in the accompany- \tloy M is MISCO 
ng table, electrically butt welded and machined to test bar \lloy N is 22% Ni. & 8% Cr. 
form. The symbols designate the various combinations. All \lloy Lis 9% Cr. & 4% Al. 
bars were held 30 minutes at 1600° F. before starting the \lloy 93 is Silico-Cromium 
pull, which was at the slowest speed available on the stand \lloy V is 9% Cr. & 1% Ni. 









ard tensile machine used. 























time we ive encountered the problem of weld 


Several 


ing Misco to steel money 


Often times it is possible to save 


on an apparatus by having Misco in the hot zone and steel 
welded to it in the cooler section. In several instances we have 
welded Misco skids on top of steel pipe The Misco due to 
low heat conductivity keeps hot enough to avoid black spot 


billets passing over them 


Ihe cheapest thing to use for this welding was steel welding 


wire, but we were unsuccessful in doing this work until we 


tried Misco welding wire. Welded test bars pulled in out 
laboratory show over three times the breaking strength in a 
Misco to steel weld using Misco wire than where steel wire ts 
used 

We have never been able to deduce a satisfactory explana 
tion for this solution except that perhaps less oxide is present 
in the weld when Misco welding wire is used 


SSSA TMT 
S. W. MILLER 

Wylie Miller, consulting engineer of the 

Carbide & Carbon Research Laboratories, Inc., 

City, N. Y both in the United 


Europe as a pioneer in oxy-acetylene welding and an authority 


Samuel Union 


of Long Island 


well known States and in 


on its application, died on February 3rd at his home in Hol 


lis, Long Island, N. Y., at the age of sixty-two 





Samuel Wylie Miller 


Mr. Miller was a native of New York and received his d 


vree in Mechanical Engineering from Stevens Institute 

i887. His first professional activities were as master mechani 

or the Pennsylvania Railroad plants at Logansport, India 
‘ Ind and Columbus, Ohto following this ‘ va 


motive Company at 


Welding Worl t Rochester, N. 
( 


During the 
ommittee of the Emerg 


joined the newly rmed | 


Carbide and Carbon Research Laboratories, In 
In protesstol al reles Mr Millet was recognized as a abl 
engineect He was a director and past president ot the Amer! 


THE WELDING ENGINEER 


which he founded the Rochester 





February, 


can Welding Society, a director of the American But 


Welding and chairman of the Oxy-Acetylens 


ommiuttes 
As i me! ibe r 

Code Committe: 

American Society of M 


active 


nternational Acetylene Association. 


Welding Subcommitee of the Boiler 
prominently identified with the 
member of the Am«e 


ical Engineers. He was an 


Institute of Mining and Metallurgical Engineers, At 
Society for Steel Treating, British Irot Steel Inst 
Institute of Metals and other scientific a iwineering 





ganizations. 
Mr. Miller was instrumental in nent of we 
well 


upon 


the deve lop 


by all processes scientifically founded and was noted 
and depe1 
Miller Medal, 


Society tor w 


his énergetic insistence high quality 
He was the donor of the 


the Welding 


conspicuous merit in advancing the art and science of weld 


workmanship. 
ed annually by American 
He is credited with having been among the first to vis 
the possibilities of the oxy-acetylene process and his im 
contributions to it were many. He wrote several bo 
the subject and was much sought after as a lecturer ot 
The loss of Mr. Miller w 


the entire engineering and welding prof 


ing at engineering meetings. 
keenly felt by 
ST 

(Note—The report of Mr. Miller’s death arrived 
had prepared for publication the excellent paper which s 
the next page. 


of th e 


Like other contributions of his to the 
this paper 
user of the process ost } the pa 
Mr. Miller’s pen are as valuable today as at 

Editor.) 


industry, reflects an intensive sti 


pbroblems of the 
ritten. 


INTERESTING STRUCTURAL WELDING JO! 
NOW UNDER WAY 
letter 1 


received fron Vil 
Electric Arc Cutting and Weldins 


According to a 
Holslag, of The 
Newark, N. J., 
In progress in connection 
Bamberger’s WOR 
Sts., Newark, New 


hiteen 


recently 


there is some interesting structura WW 
with changes being 


Washington, Halsey 
that th 


building, 


Jersey. It appears new buildi 


stories high and they are increasing the old 


strengthening all the columns from the foundation up, and 


ing these as well as the joints to the new building by arc wel 
so that when it is finished the old building will also be 
stories high. Mr. Holslag states that this job will be 
way for several months and offers his services to anyone wv 


visits Newark and wishes to arrange to observe the work 


it 18 mn 


FOURTH MIDWEST POWER ENGINEERING 
CONFERENCE HELD IN CHICAGO. 
local t nal = 


societies, the fourth annual 


progress 


Sponsored by sections of nine nat al eng 


Midwest 


Palmer House, ( 


Power Engineering ( 
hicago, on F« 


bee n de ve loy 


ference was held at the 
12th to 15th. The 


consider in what ways the available power resources 


Midwest Conference has 


country may be best developed for the benefit of t 





and the industries At these annual conferences 
phases of the power situation are outlined by able aut! 
covering the specific and technical viewpoints as 





done and is being done in the 


een 





ing also probable future developments 







Addresses on the subjects of power | lant perat 
’ , : gp are 
lurgy, heating, ventilating and refrigeratior nd 
gineering problems were delivered by perating 









1] university professors conducting 





jects. Fred G. Outcalt, of Linde Au 
Welding of Power Plant Piping 
In connection with the conferences 


plant ¢ 


















juipment, heating, refrigerating 






ent, power transmission machinery 





plances, motors 















Cuts in Important Places Should Be Made as 


By S. W. 


ROM time to time, there has been considerable discussion about 
this matter, and it is assuming increasing importance because 


f the very heavy sections that are now being used. A number of 





Oxy-Acetylene Cutting Structural Steel 


Smooth as Possible—No Detrimental Effect 


on Steel Is Found—Sheared Surfaces More Subject to Cracking Than Torch Cut Surfaces 


Millert 


ners in steel lead to fatigue failures, such as are shown in Fig. 2. 
The effect of a sharp notch is also shown in Figs. 3 and 4 of a 
piece that started to neck down, as shown, but shortly after- 


¢ + 


LCs 





























: years ago, the heaviest standard section that was rolled was about wards broke suddenly through the slight defect shown in the en- 
100 Ibs. per foot, and the greatest thickness at any point was 1% larged view. Fig. 5 shows the distortion of a sheared edge, and 
f n. at the root of the flange. Today, H-beams and columns are Fig. 6 shows the cracks that have been started by the shearing. 
¥ made of a weight two and one-half times as great, and the thick lt might be mentioned that in order to avoid these cracks it is 
l ness is im some cases over 2-ins. required in boiler construction that caulking edges shall be planed, 
a For medium weight sections, it has been possible to use shearing milled or chipped 
¥ nachines to do the coping, and it has been common practice to use When oxy-acetylene cutting is done by a careless or inexpe- 
‘q hot or cold saws for cutting off ends of beams and other shapes, rienced operator, the face of the cut will not be smooth as when 
: but with the advent of heavier sections, the design of coping ma rk is done by a machine driven blowpipe or by a more 
re eee: A [a 2 
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Fig. 1. Dotted Lines Indicate Flame Cutting 
hines became so massive and expensive they are impracti enced operator. There is, however, no cracking in struc- 
ible. Also, as oxy-acetylene cutting was used long before these stec ( and even in the rough cuts the angle at which 
heavy sections were produced, it 1s quite nat that this methed e cut s e will bend is greater than that to which a sheared 
f severing steel should be preferred for its cheapness, portability, irfa vill bend 
ease of operation, and adaptability to any shape that it is desired to lo show the effect of different kinds of oxy-acetylene cuts, a 
; ut. This last advantage is of great importance because of pres nber of specimens were prepared from %-in. steel plate and in 
: ent methods of design, which require such shapes as are shown in he following structural shapes: 
Fig. 1. Evidently, these forms could not be prepared by mechani 24-in. I-beam weighing 105.9 Ibs. per ft. 
cal means without great expense, while by oxy-acetylene cutting 16-in. beam weighing 68 Ibs. per ft. 
they can be made with great ease, speed and economy of material t-in. column weighing 205 Ibs. per ft. 
There has been, however, some opposition to the oxy-acetylene e chemi mpositions of these steels were as follows: 
cutting because of the supposed injury to the material by heat, 
: : Steel 24-Inch 16-Inch 14-inch 
ilthough there has been presented no evidence, as far as the author Element Plate Beam Seam = =s-s Column 
' . 1a Carbon, per cent 0.22 6.20 0.12 0.20 
knows, to prove that any damage has been done. For example, Manganese, per cent 0.37 0.52 0.48 0.71 
ee, eee rene ee! = ee teeta aa ; <o Silicon, per cent 0.01 0.02 0.03 0.03 
there have been a number of instances in which pieces that have Sekar, oer aunt 0.081 0037 0.085 0.038 
3 been cut with the blowpipe have cracked, but there are many more Phosphorus, per cent -. 0.040 0.035 0.016 0.039 
: ie : ners It will be seen that these results are entirely normal. 
: ases in which similar pieces that have not been cut have cracked , 
Z It is, therefore, not fair to say, in such cases, that the cutting 1s 
e : 
i the cause of the trouble, and certainly the cracks cannot be ac Bend Tests 
es 
i cepted as proof tf the statement. j ¢ ae 2 
2 | nd _er8 — ; , , lhe specimens for the bend test were taken from the %-in. 
é t is well know at shearing or punching distorts the metal ate , 
3 : ell - wn that om ar - yr pune od nt + knit plate, the webs of the three beams and from the flange of the 
5 it the edge of the shearing surface or at the hole, and initiates . : : 
; | “ eo the shearing s : € . oo * er eaviest beam, so that the depth of cut ranged from % in. to 1% 
: racks n important work, such as boilers, it 1s torbidden to . _— : ‘ é ; ; 
a Sor WOrk, , ae . ; mg oe They were bent by squeezing in a vise or pressing in the ten- 
unch greater than a certain thickness, and even then it 1s requiret a ee cs. nt? i 
| ch : i n a ce ¢ ““ _ sile testing machine until they were either flat or cracks had been 
: iat the holes be reamed to remove the damaged metal. In thick ot ’ 
: pac es be reamed to remove the damage starte Some were milled, some were oxy-acetylene cut by ma- 
f sses above the limi ‘illing must be used ; , f ee 
| - the limit, di ling : e, al hers were oxy-acetylene cut by hand. Part of the 
n the thinner sections of structural steel, s imi ractice ‘ : , . m . 
er sections of c | . ne iar uts were made carefully to produce an even surface, while 
) punch the holes and shear the edges, in the thicker sections , : , 
| € es am ear the e ty ( 5 e irregular and not representative of satisfactory 
, in any case where the thickness of tl etal is greater th icles sate ae : : 
‘ _any case where the ckne . . k t s are recorded in Table I, and the specimens 
diameter of the riv lrilling is employed n *t, ma P 
— < : . ; : s in the photographs. 
7 ic ns quit m tan S ie es st - . : i : = 
4 - require ; C gv. 7 nd specimen is a piece of boiler plate ma- 
3 eC . ' . . . s 
3 . right having had the surface milled. 
t > « iim knowledg evel NS > a | . 
her specimen. 
S ut from the web of an I-beam % in. 
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thick, the left 
noticed that there are slight cracks in both. 


right one milled 


) shows specimens from the web of a 14 in. column about 


Again the left specimen has been cut with a blowpipe, 




















Sharp Corners and Minute Cracks Lead to Fatigue Failures. 


and the right one There are slight cracks visible in both 
and 11 show similar specimens taken from the flange 
column in a thickness slightly over 


of the same order of magnitude in both cases. 











Sharp Notch Caused Sudden Failure. Defect May Be Seen. 


On the left, fairly smooth hand cut. 


On the right, rough hand cut with slight cracks. 





Fig. 14. Web of 24-in. I-beam % in. thick. On the left, fa 
smooth hand cut. On the right, rough hand cut. Small 
both. 

Fig. 15. Web of 14-in. column about 1 in. thick. Left 
hand cut. Right, rough hand cut. Small cracks in bot! 

Fig. 16. Flange of 14-in. column about 1% in. thick. A 
hand cut. Crack just started on the edge. 

Fig. 17. Same as Fig. 16, except machine cut on 


This specimen stood much more bending than the one 














Fig. 5. Section Through Sheared Edge Showing Distortion of Metal 
asx Indicated by the Curved Lines. A Crack in About the Middle Edge Is 
Clearly Visible. 


Fig. 16, and only developed a slight crack some dist 
from the cut edge. 

These photographs show clearly the advantage of smoot 
ting over rough cutting, but they also show the superi 
even rough cuts to sheared edges, in that the cracks in the 
are much worse. 

Before the bending, the specimens were marked at the 
with 1-in. gage marks, and the elongation was calculated by mea 
uring the distance between th marks on the curved surface afte 
bending and dividing the increase in length by the original le: 
The results were checked by the bend extensometer, an instrun 


TABLE I—BEND TEST DATA 


Blong 
Speci- perc 
men Thick- 1” gage 
Material No. ness How cut ler 
%” steel plate . 22 -385” Milled ..... ‘ 
%” steel plate . 19 .882” Mach. blowp 
%” steel plate . 20 -385” Hand blowp. smoot 
%” steel plate . 21 -386” Hand blowp. rough 
16” CB 68 Ib 8 *450” Hand blowp. sm th 
16” CR 68 Ib } *.445” Hand blowp. roug! 
16” CB 68 Ib 7 *.450” Hand blowp 
24” T 105.9 bb 2 *.628” Milled A 
24” I 105.9 Ib 1 *.628” Mach. lowr 
24” I 105.9 Ib 3 *.630” Hand blowp. s? 
24” I 105.9 lb. 4 *.625” Hand blowp. rough 
14” CB 205 Ib 10 *.988” Milled 
14” CB 205 Ib. 11 *988” Mach. blow; 
14” CB 205 Ib 8 *.992” Hand blowp. smo ‘ 
14” CB 205 Ib 09 = *1.00” Hand blewp. roug 34 
14” CB 205 Ib 14 1.561% Milled ... ‘ 
14” CB 205 Ib 12 1.561 Mach. blowry 49 
14” CB 205 Ib 3 1.559 Mach. blowp : 
14” CB 205 lb 18 1.560 Mach. blowp 
14” CB 205 It 16 1.564 Hand & mac! 


*Web. tPlange. 

Specimen No. 7 was .45” thick; No. 16 and No. 18 were 1.56” thick 
all others were about %” thick. 

Specimens No. 7, No. 16 and No. 18 were bent so that the cut fa« 
was on the side of the specimen with top in tension and bottom in con 
pression; all others were bent with the cut face on the outside of 
curve, 

Elongation values for specimens No. 16 and No. 18 were obtained wit® 
the bend extensometer. 


similar to the oculist’s dioptometer. The values set down g 
quantitative comparison of the bending which occurred in spe 
mens in a given group, but on account of variations in widt 
thickness, the different groups are not comparable with eac! 
in every case. 

Inspection of the results obtained shows that the elongati 
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ie bend test of specimens cut by the machine blowpipe and on 
the milling machine were the same. That of the hand blowpipe 
ecimens was not quite as good, but the decrease was very little 


hen the cuts had been carefully made. 











Fig. 6. Cracks in the Sheared Edges After Bending. Note the Slight 
Amount of Bending Compared with Machine or Torch Cut Edges. 





Tensile Tests 





\. S. T. M. standard 1%4-in. wide flat tensile test specimens 
were taken from the %-in. thick steel plate, the .625-in. thick 
web of the 24-in. I-beam and the .965-in. thick web of the 14-in. 
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es 

my 

ne. 
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ae 

4 

BS 

es 

nay 

re. 

S Fig. 7. Left: Cut in Boiler Plate. 
rig. 8 Specimen from Web of !1-Beam. Left: 

: Fig. 9. 

3 Fig. 10 

% 

q ‘umn. Specimens were prepared on a milling machine and others 

a wr 1; + ne a | ++ = 1,1 : 

om adjacent material by oxy-acetylen itting. The blowpipe 
3 as guided mechanically to secure a smooth face is me 
j ssary to get accurate measurements of the width spe 
mens. The results of the tensile tests are set down foll 
ww table 








is shown in Figs. 18 and 19. 


to have the 





Right: 
Machine Cut 
Slight Cracks Show in Specimens from 14-in. Column. 
Similar Specimens from Flange of it-in. ( olumn. 
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TABLE II—DATA OF PHYSICAL TESTS 
k_. § 

ce , g & c 
3% af Son Sw Be 
ol See G58 Ses ss 
: .° as Sec Ser See 
N - ir se sae oS 
a. Th zs e2= BEan MER Moa 

Be 
Milled 1.390x.995 31,300 58,200 52.0 30.5 56.8 
Blow} l 1.500x.995 36,100 60,300 48.5 27.0 51.8 
i” Beam 

Milled ........ 1.465x.625 28,000 50,700 61.5 $2.2 57.2 
Blowpipe 1 ~» 1,540x.626 32,400 53,000 51.0 29.1 61,2 
I vpipe 2 1.520x.625 32,600 63,100 50.0 28.2 58.8 
M i 1 1.505«.390 35,800 57,900 46.5 29.1 55.9 
M d 2 -» 1.510%.390 35,700 57,300 45.0 27.5 64.8 
Milled es 1.519%.390 35,700 57,300 45.0 29.9 69.7 
I wi l 1.545%.385 39,000 58,800 48.0 28.9 60.8 
' z 1 x 335 38,900 69,600 44.0 27.0 64.7 
1.539x.3385 37,850 56,900 48.0 27.8 67.5 


It will be noticed that the yield point has been increased to the 
<tent of about 4,000 Ibs. per sq. in. for the oxy-acetylene cut 
and that the other properties were not appreciably changed. 
So that not only is there no injury to the tensile properties by 

acetylene cutting, but since it is the yield point that marks the 


} 


ginning of failure, the increase in it, secured without reducing 


he ductility, is quite advantageous. 

Machine Cutting 
obtain smooth cuts, it is advisable to use some type 
Such a machine 


In order to 
f machine which guides and moves the torch. 
It is shown cutting the second piece 
n Fig. 1. These pieces and others of generally similar outline 


are used for brackets for wind bracing in steel frame buildings. 


Large numbers of these brackets are used, and the designers wish 


S11 


llets cut smoothly in order to avoid the notch effect 


eterred t previously 
Fig. 20 shows the templets used in cutting the two shapes in 
Fig and Fig. 21 shows the smoothness and accuracy of the cut 











No Crack in Either. 
Milled. Slight Cracks in Both. 


Milled Surface 
Right 


iece. The entire beam is passed through 
he cut shown in Fig. 21 is made, it is 
It is 
4 separate cutting torch that will cut the 


flanges cut at the proper places. 


time that the rest of the cut is being made, 


es not have to be turned or moved 
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Macro and Microstructures the neighborhood of .2 per cent, it would not be expected tl 


hese ive been referred to a number of times before the heating and cooling effect would be as great as in steel 


} f the Effect of Torch Cutting Forge Steel, by higher carbon content, and this has been found to be th ’ 





/4 ‘5 


Fig. 11. Specimen from Flange in 14-in, Column, 
riz. 12. Smooth Hand Cut on Left Shows No Cracks. Rough Cut on Right Shows Slight Cracks 
Fig. 13. Average Hand Cut in %-In. Shows No Cracks. 
Fig. 14. Small Cracks in % in. Material. Average Hand Cut and Rough Hand Cut. 
Fig. 15. Smooth and Rough Hand Cuts Both Show Cracks in Material About One Inch Thick. 


J. R. Dawson. published in the Acetylene Journal for February, While there is a slight increase in the carbon content for a short 


1923 distance, less than .01 per cent. back of the face of the cut, it 

The effect of Heat on Steel, Especially During Fusion W elding not sufficient in amount to make the steel brittle or give more 
and Cutting, by S. W. Miller. American Welding Society Jow than a slightly increased hardness, judging from the microst 
nal for September, 1925 ture alone. This conclusion is confirmed by the ductility 


the Oxvy-Acetvlene Cutting of Steel, by metal under the bend test. 







What Occurs During 
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Fig. 16. Average Hand Cut in Flange of i4-in. Column. Crack Just Started on Edge. 
Fig. 17. Same as Fig. 16 Except Machine Cut on Both Sides. Only Slight Crack Some Distance from Cut Edge 





S. W. Miller, published in the American Welding Soctety Journal Conclusions 

for December, 1925 \ll oxy-acetylene cuts in important places should be mad 
In none of these cases, however, has structural steel been con smooth as possible. 

sidered, so that in Figs. 22, 23, 24, and 25, the effect on structural Structural steel cut by hand is not damaged in the material 


steel is shown. As the carbon content of this type of steel is in self, but if the cut is irregular, the notch effect of the irregular 
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Fig. 22. Macrophotograph of polished 


mum heat effect, shown by the discoloration, is about .05-in. 


ing about .2% carbon. X100. Fig. 24. 


ot carbon at the face is not over 4%. X100. 


but there is no noticeable difference in the amount of carbon from that in Fig. 24 


and etched torch cut edge in 1% in. plate 
X2.6. Fig. 23. 


Structure at the top of oxy-acetylene cut edge. 
back from the face, but no increase in carbon has taken place further back than about .01-in. 
Structure at the bottom of the edge. 


Fig. 25. 
X100 





The torch cut face is at the right, and the maxi- 


Original structure of structural steel 1%4-in. thick, contain- 


The effect of the heat extends for about .04-in. 
The structure indicates that the amount 
The heat effect has extended in a trifle further, 
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ties will start cracks under the bend test somewhat sooner than tests show that the effect produced is advantageous rather tha 
when the surface is machine cut or machined. detrimental. 

















Fig. 21 Smooth Accurate Cuts Are Machine Made 














a HEAT TREATMENT WILL IMPROVE 
Fig. 18 Machine-Driven Cutting Torch Produces Smooth Cuta AIRCRAFT STRUCTURE 
By J. F. Hardecker 


Chere is no noticeable difference between smooth machine cuts , - . ’ 

. , The welded steel fuselage is the accepted standard of 
ind surfaces milled or otherwise smoothly machined. : mss ; 
craft construction today. This is usually fabricated by we 
ing of chrome molybdenum steel tubing, which, without 
sequent heat treatment, gives a strength of 95,000 pounds 
square inch. Its advantages have been too well established 


warrant further discussion here. 





In the case of wing beams, however, designers have for year 


sought a way to use steel of high strength in place of w 








They recognized the advantages to be gained in lightness 





well as in strength, permanence, reliability, uniformity, fab 





cating qualities, crash and fire hazard and adequate suppl 
The obstacle was that, without heat treatment, steel in 
welded structure could not be counted on for more t 
95,000 pounds per square inch. Designed to such figures, steel 


wing beams were too heavy, and no means existed for he 





treating these long, straight, delicate members to the hig 


tensile strength required for lightness. without prohibitiv: 














tortion and other troubles. 











: So, wood continued as the principal material in aircra 
rig. 19 Machine Cutting Second Piece Shown in Fig. 1. ? I I ; 


wing beam construction. In the all metal plane, duralumin 
(an aluminum copper alloy with the strength of mild steel 
rfaces are much more subject to cracking than are at about one-third the weight) 


was employed. Duralumir 
those cut in any way by the oxy-acetylene torch. however, has to be heat treated to attain this strength, a 


must be worked within an hour or two of its heat treat: 





















before it hardens. This coupled with the fact that present 


fabrication must resort to many small rivets similarly h« 


f 


treated, since the successful structural welding 
not as yet a shop process, left duralumin as a satisfact 
engineering material but with much to be desired fron 
luction fabrication viewpoint. 

So we find the situation, until the recent demonstrat 
successful heat treating of welded steel wing beams by th 
Metallurgical Laboratories of Philadelphia, Pa Fig 


shows a wing beam which has been successfully heat treat 
It is constructed of chrome molybdenum steel tubing, ass 

led by welding, and carefully designed to obtain a _ hig 
strength-weight efficiency in the heat-treatment structure. Th« 
longitudinal members are slotted to receive the diagona 


members, thus eliminating all gussets, the entire structur 














ing assembled by simple torch welding. The beam show1 

10 feet long and weighs 14 pounds. The deformation fr 

heat treatment was less than rs” in 10 feet (see Fig 
Fig. 20. Templet for Machine Cutting which is considered neglible Physical properti 









Marco 


acetylene cutting on structural steel is negligible, and the physical +c 





and microstructures show that the heat effect of oxy- a 


hief Draftsman, Naval Aircraft Factory, Philadelphia 





ee 
# 








this possible is shown in Figure 3. 
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markable uniformity. 


eeded specifications, but tests made along the length s 





howed 


A view of the special heat treating furnace that has made 


? 


Its significance as ushering 


a new era in aircraft construction cannot be emphasized too 


that within the capacity of this furnace, the structural strength 


of welded steel 


ot course 
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1 


aircraft units has been more than doubled. To 


the airplane manufacturer, it means the opportunity to use the 
best fabrication method from a production viewpoint, which is 


welding, at less than half the current weight in a 

















= rn ak ve 














Figs. 1 and 2. 


ereatly. 


to metal construction, and both of the c 


ind duralumin, require heat treatment. 


The aircraft industry is quickly changing from wood 
hief metals used, steel 


Che parts used in ai 


planes that need to be heat treated, are usually of such a shape 


and size that the ordinary commercial heat treating equipment 


is inadequate in size and handling facilities. 














Fig. 3. 


Welded Steel Wing 


Heat treating fur- 


The Heat Treating Furnace of the Metallurgical Laboratories, Inc 


naces ordinarily used are horizontal, but this new furnace is 


ertical. This means that long tubular parts can be 


it, and can be lowered vertically into 
This 


roper depth, directly beneath the furnace 


suspended 


automat 


the quenching tank of 


i . ~—— ° 
electric furnace has a heating chamber 25 feet high and 2 feet 


diameter, expressly designed for the heat treatment of 


welded steel beams for aircraft. 


While this may seem like a new event in heat treating, it 


Primary importance to the welding industry. 


It means 


Beams Successfully Heat Treated. 


j 


perly designed structure This tremendous weight saving 
ay be converted into increased fuel capacity, which means 
greater range without refueling, or increased pay load (pas- 


mail or express) without increased engine capacity or 


sengers, 
ane size. This new furnace of the Metallurgical Labora- 
tories, Inc., has greatly advanced the cause of welding in air- 
craft work and its possibilities in other industries employing 

elding are extremely significant. Its effect on welding appli- 


itions may well be revolutionary. 


TO SOLVE PROBLEMS IN OXY-ACETYLENE 
WELDING 


The Oxy-acteylene Committee of the International Acety- 


lene Association extends to the users of the oxy-acetylene 


velding and cutting processes an invitation to call on the 
\ssociation during the year of 1929 for advice on how to get 
he most out of the processes at the least possible’ cost 


Many of the difficulties, it is felt, have been solved for some- 


a similar line, and if they have not, somewhere 


else in 


the organization is a man who can help. Interested indi- 
to the 


Committee Report for 1928 It 


viduals are invited to write 


Association for a copy of 
e O)wxy -acetvlene 


contains a 


prehensive review of many interesting subjects pertain- 
ing to the use of these processes. Address the International 
\cetylene Association, 30 E. 42nd St... New York, 


Oxv-acetvlense 


attention 
Committee. 


’rest-O) Lite 
Memphis, 


\cetylene Plant, at 1241 North McLean 
Tenn., commenced operations December 


This plant which is the thirty-sixth of the Prest-O- 
ite chain, will supply nearby industries with dissolved acety- 
lene for OXY 


acetylene welding and cutting. J. 
Memphis plant and C. A. 


Brown is super- 


intendent of the Anderson, whose 


headquarters are at Birmingham, is district superintendent. 
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LARGE FOOT BRIDGE CONSTRUCTED BY 
WELDING 


\ foot bridge 446 feet long, for the convenience of em 


Electric Company's plant at Schene 


welding 


electric ar< 










} 








SSS a Se EE 


Fig. 1. View at One of the High Spans Showing Welder at Work. 
[his bridge, containing 105 tons of steel, extends over t! 
Delaware & Hudson Railroad tracks to a nearby hillsice 


is used \ 


from 20 to 60 


Beam and girder construction total of 20 


spans 


is involved, varying in leneth teet The bridge 





Column, and Floor Beam, 


Close-up of Intersection of Girder, 
Showing Details. 


(or posts) principally the 


the 


rests on towers and “bents” latter, 


three towers being used at highest points for bracing 
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JUrposes \ total of 14 bents supports the 
structure. 

[wo sizes of girders are employed, both Bethl 
shapes: one is 22 ft., 58 pounds per foot, and the other is 30 
110 pounds per foot. These form the bridge stringers 
columns are 10-8 Bethlehem H sections, 33%4 pounds per 
varying height from six to 37 feet—an 8% grade Che fi 
beams are 8-inch Bethlehem I-beams, 17% pounds per 
spaced every 10 feet on centers Floor planks are lai 
wood stringers. Bracing angles for the bents vary 
but most of them are 4x3x'% inch stock 


Near the ground the bridge makes a turn almost at rig 


angles. Near the upper end is located a gate house. F1 
the lower ramp to the gate house the distance is 571 feet 
he gate house is 20 feet in length, and the distancs 

the gates to the upper end is 255 feet 











Fig. 3. General View of Bridge Structural Work Completed, Before 
Flooring Was Laid. 

Electric arc welding was used throughout, utilizing | 
eral Electric equipment. The shop welding was done 
lant of the Williams Bridge Company of Syracuse, N. \ 
while the held welding was done by the General El 
Company using a Fordson tractor-welder rated 30€ ampert 
ind two resistors supplying current from an overhead 
ley line. The welds were of the fillet type, 34” in size, 
the three operators used about ?25 amperes at each ar t 
G. E type F. electrode. 

This viadvet, now in use, affords a foot path 12 feet 
width and well lighted throughout its length There are 
also two ornamental light standards on the lower app 
For safety purposes there is a 1%-inch double pipe hand 
along each side ef the runway, and this is supplement 
a steel mesh 24 inches high 


Che regular monthly meeting of The Victorian Institut 
Welding Engineers was held at the Ford Manufacturing (¢ 
Works, 

24th, at 
Appheation of 


pany’s Deelong, Victoria, Australia, on Thursda 


} 
ciscussio! 


two o'clock, the 


Welding by 


January subject 


\W orkshop perators 


‘The 
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Selling Quality Welded Tanks 


How One Welding Shop Manager Has Increased His Business 
and Profits by the Use of Abstraction in His Sales Campaign 


By J. D. Tierney’ 


Four years ago we decided to seek and encourage some busi- 
ness on all welded tanks. Like most job welding shop owners, 
uur facilities were limited to the cutting torch, the oxy-acetylene 
welding torch and the electric arc and metallic arc welding units. 

Established Competition Was Well Equipped 

With these limited facilities, it did not seem to us, in the 
ginning of things, that we had very much chance to compete 
with established tank fabricators whose plants and factories were 
well equipped with alligator shears, one stroke shears capable of 


” 


1” plate in less than two seconds 


cutting ten to twelve feet of 
with one blow of the shear blade, and rolls of the type in which 
a vee block can be used to form bend a ten foot plate of 3.” 
thickness to 90 degrees in about two minutes, when it would 
require about one and one-half hours to weld a heavy reinforced 
type of joint of the same length and same thickness:of material. 
There was also the breaking machine of heavy capacity design 
to compete with, when it could form bend long corner joints 
even faster than the roll and vee block. 


The Welding Shop’s Advantage 


here seemed to be two hopes on which we had a chance. One 
was the fact that we could torch cut as fast as our competitor 
and we could also weld as fast, if not a little faster than the 
other fellows who did not have their hands in welding continually 


without intermission. The other hope was the fact that our 
overhead did not amount to as much as the well equipped com- 
petition, which would aid us in reaching a price figure in close 
proximity to general prevailing prices. 

These two hopes were an encouraging urge and we decided to 
study the practices of tank fabricators. 

While our survey was being made, we purchased and main- 
tained a small stock of commercial steel and found it kind of 
hard to meet competitive prices. Try as we might, we could not 
seem to create a demand for our extra heavy reinforced welded 
tank joints. 

Surveying the Field 

Six months of survey and gathering of facts taught us that 

tank makers follow very nearly in common with each other as 


to the materials used and the fabricating practices and workman 


ship employed. We learned that commercial steel plate, known as 
either “tank steel,” “boiler plate,” “boiler iron” and “ordinary 
steel” was the standard plate and in most cases was specified by 
tank buyers in their inquiries for price on their requirements 

Shop practices included the buying of commercial steel plate 
in adopted standard sizes of various dimensions. In some cases 
t was found that special sizes were purchased. However, in 
most cases the plate material cost all fabricators the same price, 
base plus extras. A few fabricators who stocked large quan- 
tities in carloads of a size had a little advantage over competition 
because of the volume and the additioan! small margin of profit 
realized on volume buying. 

Procedure Fairly Uniform 

Generally summed up, the shop equipment and _ fabricating 
facilities were about equal, with a fabricator here and there who 
had it on his competitor with reference to capacity of equipment 
and modern equipment versus the obsolete type which some few 
fabricators just wouldn’t let go to the scrap pile. 


All in all, the slight advantages, one tank maker had over 





*Proprietor, Storts Welding Co., Meriden, Conn 


-“~ 


the other did not count for very much on tank products which 
were built to specification. This article is not referring to the 
specialty tank makers who produce what we term the production 
tank, where tanks of the one specification are manufactured on 
a large volume basis and with specially designed machinery and 
methods for quantity production, unless a specialty tank maker 
would decide to use ABSTRACTION even in his special product. 
(Incidentally the author would advise it.) 


A Study of Price Policies 

Inquiries were directed to 26 fabricators to determine price 
variations. Specifications which were directed to these tank 
makers were of various kinds, some carelessly written, leaving 
room for various interpretations, and others clearly drawn and 
made important with directions which would allow for only one 
interpretation of the specification. In six months, at intervals of 
one to two weeks inquiries were mailed until 18 inquiries were 
sent and toward the latter end of the test, previous inquiries 
were duplicated. 

The prices quoted were astonishing in some instances because 
there could be such a wide difference of price on the same speci- 
fication. One time one maker would be higher than all the other 
bidders and he would be the lowest on a following specification. 
\n analysis of the materials in pounds and the amount of cutting 
and welding required on the respective specifications would prove 
that there was no standard upon which prices were made. This 
proved doubly true when the repeat duplicate specifications were 
sent out and in no case did any of the tank makers. submit the 
same price they submitted on the same specifications four months 
previously 
Price the Big Issue 
fabricators made price the big issue in 


lwenty-five of the 


their proposals and one fabricator capitalized on quality, not of 
materials, but of workmanship. Seven fabricators had a_ follow 
up system of mail and two had a follow up by sales representa- 
tives. Sixteen tank makers did not use any follow-up methods 
to obtain business. 

It was particularly noted that only one fabricator submitted a 


proposal of unusual interest. All the others were the same cut 
ind dried “Referring to your inquiry of such a date, we propose, 
etc.” and would usually conclude with some boast or brag about 
how thankful they were for the opportunity to submit and would 


ruait with interest, et The boast and brag in most cases was 


ll about their company and the many years they were in business. 
Nothing was offered to the happiness of the one to whom the 
letter-proposal was addressed, excepting price. 

So with these facts before us, we went into the tank business, 
with the idea in mind to sell “quality” and not “price.” We 
planned that we would creep along slow but sure and later we 
vould walk when our tank business legs were stronger. 


“Quality” Selling Involve Education 


We knew from our short experience with commercial plate 


tank selling, that most tank buyers did not know that there 
could be a great difference in one tank over another when the 
two tanks might be built from the same specifications and that 
we would have to educate the tank buyer to know these differ- 
ences 

It was not going to be a case of just telling the tank buyer, 
f making claims and expecting him to believe our claims, unless 


we could prove it beyond question of doubt. 
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We knew that the majority of tank buyers didn’t know the 
real difference between erosion and corrosion. They proved it 
when they specified commercial steel in tanks which were not 


going to be subjected to erosion, but to corrosion. 


Selling Pure Iron to Resist Corrosion 


We knew that the elimination to a minimum of the impurities 
in steel, the manganese, silicon, sulphur, copper, phosphorus and 
carbon, brught the metal as near to pure iron as it is commer 
cially possible to do it and that these impurity elements are the 


elements which are 
We knew 


under like 


corrosive elements. 
outlast 
and one-half times, as it was 
maker to contain not more than 


so readily attacked by 


Armco Ingot Iron plate would steel plate, 
conditions, at least one 


guaranteed to us by the sixteen 


hudredths of one per cent aggregate impurities. THERE WAS 
AN ABSTRACT SFI LING POINT ON THAT PROMISED 
US BUSINESS ON WHICH WE WOULD HAVE NO 
COMPETITION, IF WE HAD A STOCK OF THIS 
PLATE FOR IMMEDIATE FABRICATION AND DELIV- 
ERY IN THE TANK FORM. 

We negotiated with The American Rolling Mill Co. for a 
minimum carload as our initial stock. With no great amount 
of tank business and very little tank customer contact estab 


lished, 


were 


large 


stock 


progressing 


this first carload seemed a very because we 


just the ordinary job welding company, slowly, 


but surely, because we did our work of welding in the manner 


which satisfied those who entrusted work to us. 


The 


initial 


First Sales Promotion Work 
While the 


direct-mailed a 


was in transit, we 


tank 


carload of Armco plate 


series of letters to prospective buyers, tell 


ing them that this material would allow them at least one and 
one-half times the value they receive in commercial steel, for 
the same initial price, because their tank requirements were being 


purchased to stand the attacks of corrosion and not erosion, for 


which steel was the most suitable. 
250 Tons in Fourteen Months 
Our first carload, 18 tons, was ordered in November, 1927. At 
this writing in January, 1929, fourteen months later, we find we 


have turned over 250 tons of Armco Ingot Iron plate into Armco 


Ingot Iron tanks. 
little 


mand for our 


From a working force of tive employees, our 


organization has increased to fourteen and the present de- 


tank products has us looking for 


welding operators who can produce 


continually 


additional metallic arc first 


class welding results on first class tank products. 


There is nothing phenomenal about the establishment of this 


tank business and our facilities are still the cutting torch and 
arc-welding electrode of the same types used by most welding 
job shops. 

Way down deep in our hearts, our selfish aim, if we might 
call it that, is to sell welding. Welding procedure control is 


the backbone of the job shop welder and a survey most anywhere 


in the country will prove that weding job shop owners are fol- 


rules of 
better 


lowing the old selling welding, welding, welding, when, 


to consider their welding a 
if they 
carries 


it would pay far secondary 


issue, a thing they bound to get, can better advertise 


and values that 


the welding they do. 


and sell an abstract thing which merits 


are not present in the concrete thing, 


Advertising the Abstract Thing 


Our advertising-selling on our tank business capitalizes on the 


merits of Armco Ingot Iron plate, with its corrosion resisting 


features. Our literature as well as our written correspondence 


and letters, keeps pounding on the facts which 
tank 
procure an 
half to value they 
in commercial steel tanks because they are going to subject their 
tank to Plate 


resist 


our follow-up 


proves to the prospective for almost 
Plate tank which will 


times the 


buyers that they can, 


the same initial price, Armco 


represent one and one two receive 


corrosive elements and Armco Inegot Iron will 


corrosion. 
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Careful Welding Is an Incident 


We do produce a quality weld, a heavy reinforced weld at ; 
not the hurried up type which is designed for speed-anc 
price-only issues, but we treat lightly and firmly on this we 


subject, just the amount which assures the prospective tank buy« 


joints, 


that our welding procedure control is designed for quality rathe 


than price, because it would not pay to put hurried up wek 


on a “long-life-plate” as the welds must be designed to outla 


the plate, thus giving the buyer a “one-cost” tank, an initial cos 


free from future upkeep costs. 
Every tank buyer is interested in cutting costs and 
profits for his company and it behooves the job shop 


any shop with a 


increasing 
welder 


cutting torch and an arc welding unit, to get 


some tank business as an increased volume with creasing 
profits. 

We will be glad to forward some of the literature we have 
used in establishing our tank business. This literature will 
sent without charge to any welding job shop owner who will 
request it on his letterhead, as we are glad to offer any he 


we can to any move which will tend to progress the welding 


shop business of our brother welder and ourselves 


(Note—While capitalizing on the “abstraction” of Armco Plat. 
Vr. Tierney hit wpon some facts which have resulted in selling 
over 70,000 lineal feet of inside welding in addition to the out 
side qwelding of tank joints in these last fourteen months. H 
has generously agreed to give us the complete facts on this su 
rect for publication in a future tssue—Edit 


CHICAGO SECTION DISCUSSES ORGANIZA- 
TION OF WELDING DEPARTMENTS 

On the night of 

of the 


Friday, February 1st, the Chicago 
American Welding Society: held 


ing in the 


Sectior 
its regular monthly 
Suilding \ 


Ci rk” 


meet 
Engineering motion 


Story of 


auditorium of the 
was shown as 


by the 


picture of two reels entitled “The 


the first part of the program. This was followed 
entation of a paper by Mr. H. M. 


Electric Co. 


pres- 
Downing of The Lincoln 


The paper discussed the principal factors necessary 
for the establishment of a practical and efficient welding 
This 


number of the 


depart 


ment in the modern manufacturing plant. was fol 


lowed by general discussion in which a most 


important points were emphasized again. The meeting was con 
ncoln 
Stable Arc 


welded steel 


cluded with the showing of a recent film made by the Li 
Electric Co. entitled 
Welder.” This depicted the 
products, 


“Modern Manufacturing with a 


manufacture of are 


showing their advantages over cast or riveted con 


struction, and suggested how this process can be used to advan 


)] 


tage in any plants manufacturing products of weldable 


materials 


NEW USE OF ACETYLENE IN THE NAVY 
In the Navy 
tanks 


approved materials which are like pitch and must be 


and Mercantile Marine it is under 


water must be lined with one or another certail! 


ied 
appnhed 


hot to the walls of the tank. It cools and sets so 


quickly that 


the only way to do the job is to put it on’in lumps and heat 


them in position until they spread. Until recently this was 
done with a blow lamp, but the great heat provided Dy 
high temperature air-acetylene brazing tool has rw bee 
found to be better than the old method, both as to speed 
work and cost. 

The M. E. Canfield Co., 316 Commercial St s Angele 
California, will handle a complete stock of all grades of Rat 
Welding Wires, as they have now become the Pacific Coast 
Representatives of The Reid-Avery Co. of Philadelphia, Pa 











Design of Welded Joints for Aircraft 


One of the Important Problems in Aircraft Fabrication Is the Selec- 
tion of the Proper Joint Design for Different Parts of the Airplane 


By J. B. 


Johnson 


Chief, Materials Unit, Wright Field, Dayton, Ohio 


PART I 
MNHE airplane structure is built up of a large number of parts 
and a rapid, economical method of joining these parts is 


essential. Several mechanical and thermal processes, such as rivet- 


ng, pinning and bolting, soldering, brazing and welding, have 


neen advocated by different constructors and used with varying 


degrees of success, The process of welding has been in competi- 
tion with these other methods since the construction of the first 
The welding on some of the first sheet-metal fittings 


was very crude, however, and did not warrant the confidence 


airplanes. 


rf 


















the engineers. The application of welding in several industries 
has forced the development of small, light-weight equipment, 
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Fig. 1. Readings Taken Before and After the Rupture of a Weld in 
be Tension. 


increased the facilities for distributing raw materials, and pro- 
duced a body of mechanics who are skilled in handling an oxy- 
acetylene torch. The low cost of plant equipment and the ease 
with which joints could be made in thin metal without elaborate 
designs or expensive jigs could not be overlooked by the aircraft 
industry. The advantages of a rigid metal framework were rec 
ognized and added further impetus to the use of welding. 

The total production of aircraft in this country in 1921 was 
302 airplanes. These were practically 
tures 


all typical wooden struc- 
1927 the production was 2353 airplanes, and it has 
been estimated that this year the production will be from 4,500 
to 7,000 aircraft. The latter figure probably more nearly repre- 
sents the actual production, Approximately one-fifth will be for 


the 


In 


Army and Navy. The remainder are commercial aircraft 
Ninety per cent of these modern airplanes will have oxy-acetylene 
welded steel skids, fittings 


fuselages, landing chassis, tail and 


Problems Involved in Design 

The factors which have led to the increase in 
acetylene welding to other 
stated. The confidence of designers and constructors in the reli 


the use of oxy 


in preference methods have been 
ability of welding evolved as a result of improvement in design 
and the eminently satisfactory 


welded fuselages or bodies. 


service obtained with the first 


*7 


Tas article was prepared by Mr. Johnson as a ci 
€ Report 


ntribution 
the International 
it 
Convention 

Illustrations 


f the Oxy-Acetylene Committee of 


jor 
the printed report presented at 
lssociation held at Chicago, 


courtesy of Airway Age. 


lcetylene An abstract 
the Annual 


1928 


Association 1928. of was included 
} - the 


November 


lhe airplane is essentially the product of the engineer and 
must satisfy the most exacting requirements as to strength and 
reliability. The improvement in design has been brought about 
by laboratory tests, metallurgical analysis, and the usual process 
of trial and error. The simplest type of joint is a splice, joining 
two parts, The method of making these splices in sheet metal 
has been developed for several types of engineering structures, 
and the designer of the ainplane has simply adopted these meth- 
ods without much modification. The metal is thin and it is seldom 
necessary to bevel the edges. 

In the case of the thin-walled, seamless, steel tubing, methods 
of splicing have been developed by the aircraft industry. In table 

are given the values taken from an average of about 50 tests 
representative of the strength of a butt splice. These figures 
would be different for any combination of data which might be 
compiled, but the average figure as given in this table should be 
obtained by any welder competent to weld aircraft parts. The 
minimum and maximum simply represent the limiting values 
which are to be expected when testing splices prepared by vari- 
ous welders. The tension test does not always show the true 
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i 
Designs Which Have Been Used Satisfactorily. 


Welded 


Fig. 2. Joint 


of a joint 
by 


T : 1 
during the 


VCaKness 


, as the metal close to the weld which has been 

the heat of the welding flame will strain-harden 
test and may give a value higher than would be ob- 
on a similar joint in compression. This is indicated in Fig. 1 
Rockwell readings taken before and after a tension test of a 
tish-mouth joint. In aircraft structures the members are welded 
to form a truss (Fig. 8) and the highest stresses on the prin- 
cipal joints will be compressive. The fish-mouth joint has higher 
strength under compression than the straight butt weld, since the 
softening due to the heat is not localized to the same extent. 

An example of 


softened 


tained 


by 


the difference between the strength in tension 
compression is indicated in the table below, which repre- 
average of three tests on butt-welded joints. The com- 

made by testing the welded specimen as a 
short column with the base of the column at one edge of the 
velded 
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and 
sents the 
tect 


pression test was 


seam. The column collapsed by local failure adjacent to 












Fig. 3 A Well Balanced Design of a Welded Fitting. Breaking Load, 
23,300 Lb. 
the opposite edge of the welded seam about one-half inch from 


the point of support 





Fig. 4. 


Vibratory 


and 


Combined Tensile 


The tension specimens were pulled in the usual way by grip 
ping both ends of the specimen and pulling with the weld in the 
middle of the specimen. The tubes used in making the above tests 


were plain carbon seamless steel tubes containing .25 per cent 
carbon. 
Size of tube, in 1 in. dia 035 in. wall 
Ultimate compressive strength, |b. per sq n 48,650 
Ultimate tensile stress, lb. per sq. in . 60,960 


\ butt weld can be strengthened in both tension 


and compression by 


considerably 
incorporating it in a T joint, and in this 


case the butt joint will have a strength comparable to the fish 


mouth joint. This strengthening may be due to the vertical leg 
of the T or to lugs welded on as terminals for wire tension 
members, 1 to 4, in Fig. 2. All of the joints shown in Fig. 2 


represent designs which have been used satisfactorily. In case 


the vertical strut is heavily loaded it is advisable to put a tele 
inside the horizontal member to reinforce the joint 


scoping tube 


and prevent local collapse. This is especially important at points 
where landing gear struts or center section struts are attached 
The 


tear 


tension lugs indicated in 2, Fig. 2, will invariably either 


the 
break in 


away wall of the tube or shear at the pin hole, rather 


than the welded joint, provided the lug itself is prop 


erly designed to break the wire tension member. The length of 


the welded seam should not be decreased by undercutting the 
lug so that it makes an acute angle with the tube, as shown at 
dotted line 4A. When a thin sheet is used for the lug and the 


thickness of the lug is built up by means of a washer or similar 
device in order to give sufficient bearing for the clevis pins, it 
is advisable to increase the length of the welded seam, as shown 


in dotted line B, Fig. 2. This latter scheme sometimes obviates 


cracking at the edge of the lug. It is a neater design not to have 
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the corner of the lug fit into the corner made by th 
ind horizontal tube. Siotting the vertical tube and making 
lugs from one piece increases the cost and is unn ecessal 
lug may also be made of a thin piece of sheet metal bent 
itself with the bend on the outside and the tv legs fl 
ind welded to the tub 

Tubular members for tension wires 3, Fig. 2 
sionally, but necessitate the use of piano wire wl 
practically superseded in this country by Id-rolle 
swaged tie rods and standard clevis ends 

The joint represented in 4, Fig. 2, will practically al 
elop the full tensile strength of all three members. If, 
the number of tubes joined into a cluster of this type at 
creased, some of the welds are apt to be defective because of 
strains caused by the expansion and contraction of the 
components on the application of the heat necessary in 


properly to fuse the previously welded seams so as to fast 


inother member. Fig. 10 represents a cluster of twelve tube 


two of which failed in tension during a sand load test 
It is seldom necessary to make a splice in a longi 


her 


bet the 


Tests on Carbon Steel Empennage Fittings. 


where the two parts are of same 





Methods of Splicing Tubes of Different Diameters 


Table I—Values Taken from an Average oi 50 Tests Repres« 
tative of the Strength of a Butt Splice—Subhead twin slugs 
It is generally assumed that a fitting built of solid sheet 


metal is stronger than one which has been reinforced by weld 
interesti! 
Lug N 


2 was made 


ing, especially when subjected to vibration. It is 
note the tests on two types of tension lugs (Fig. 4). 
was made of sheet metal .125 in. thick. Lug No. 








Fig. 5. 


Service Failure of Lower Longeron at Landing Gear Attachment 
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Fig. 6. Failure of an Axle Tube Due to Strains Set Up in a Riveted Joint. 
j cing tubes of different diameter are shown in Fig. 2, and it it will’ pass through the tube as shown by the dotted lines 
se methods will invariably give a joint of 100 per cent in 9 and 10, Fig. 2. It is a good general rule not to use a 
iency for the smaller member. The telescoping members welded seam in simple tension, but to distribute the load by 
3 uld project into the tube 1% in. to 2 in. The parts SI rting seams in shear. 
Table I—Values Taken from an Average of 50 Tests Representative of the Strength of a Butt Splice 
: CARBON STEEL CHROME-MOLYBDENUM STEEL 
a cC 20 to Cc 2 35: Cr, .80 1.10; Mo, .25 
Tensile strength Yield point Elongation in 2 re strengt Yield point Elongation in 2 in 
lb. per sq. in per sq. in per cent er sq ] Ib. per eq. in per cent 
a) 62,000 32,000 35 103,204 68,800 10 
b) 45,000 21,000 9 79,106 50,160 2 
. c) 51,000 26,000 20 R2 150 57,600 4 
a) 61,000 35,000 +4 1 80,000 20 
4q b) 51,000 25,000 t 51,000 2.5 
; ) 56,000 35,000 12 ( ( 69,000 10 
(a) Maximum 
(b) Minimum El ga t epresents actual limiting values and does not accompany 
(c) Average (40 to 50 specimens) } es f tensile trength 
: c ion T B Weld Table I1I—The Properties of the Principal Ferrous Materials 
Table II—Tension and Compression Tests on Butt elds— Used for Welded Aircraft Parts 
Average Values 
Size of tube, in 1 x 0.03 wall Ph Properties 
Ultimate compressive strength, Ib. per sq 28,650 ns y i Elongation Welded forms 
Ultimate tensile stress, lb. per sq n 60,960 strengt point in 2in Water jackets, exhaust 
4 Minimum letter width f the height per sq q. ir per cent stacks, miscellaneous, un 
Width of stroke 1/6 of the height 40.000 1,000 35 stressed parts 
Minimum space between letters , of the height 006 6,000 22 Fittings, lugs 
Approximate length of sign Height of letter multiplied d Tail skids and miscellaneous 
by num letters Ox 000 10-over % parts to resist abrasion. 
5-under 4% Lugs, fittings 
00x 0,000 15-over % Fittings, lugs 
. Ns ‘ 10-% to 4 Fittings, lugs 
should be thoroughly fused together and a few beads of w eld 6-under \%& Structural parts; axles. 
. ‘ 5 . P ‘ : - I 00% 40,000 Structural parts, axles. (often 
ing metal projecting on the inside of the tube 1s often a sign of 000 6.000 22 heat-treated) 
pa . ‘ . F . 5.000 60.000 0 Structural arts axles. (use 
good fusion. A welded seam which is simply stuck on the outer gin’ : a parts, axle u 
surface of a tube will not develop the full strength of the mem \ nent. Welding generally done before heat treat- 
bers in the joint. The results of tests on unreinforced joints in 
vhich one member telescopes over the other and the fillet seam 
s at right angles to the axis of the tube indicate lower strength 
than for a plain butt weld. The individual results are more er- 
ratic and in testing a welder’s skill from the results on a tension 
test specimen, this type of we'd is superior to the straight butt 
eld 
Tube and Sheet Metal Joints 
lhe extensive welding of sheet metal parts to tubular members 
b is been a more recent development. More failures have been 
q xperienced with the improper design of the combination of tube 
y ind sheet metal joint than of a joint in which all of its com 
2 nent parts were tubes or sheet. No. 9, Fig. 2, illustrates the 
P ethod of making a butt weld of a lug directly to a tube. The 
4 velded seam should be of sufficient length so that the metal 
~ lose to the weld will not be stressed beyond the ultimate 
4 trength of the material in the lug when in the annealed condi 
; For .25 per cent .carbon steel, this may be taken as 50,000 
; Ss. per square inch and for chrome-molybdenum steel as 80,000 
per square inch. Using these values, the edge of the lug 
i ntact with the tube will be of sufficient length so that the 
, elded seam will have adequate strength, although made with a 
: j : : . Fig. 7 landing Gear with a Welded and Heat Treated Axle. 
w carbon welding wire. 
There are certain precautions, however, which should be fol 
; wed. The iine of pull (a) on the lug should not fall outside [he application of the above principles can best be shown by 
: e edge of the lug so that a couple is produced which will tend a brief analysis of successful and unsuccessful designs. The use 
: tear the end of the lug away from the tube. In case there is f a weld which combines shear and tension is illustrated in 
j iny bending load on the lug, such as would be experienced at Mig. 3. This is a highly stressed wing fitting and is a good 
strut point due to flexure in the strut or due to the actual side example of a weld design which combines light weight and 
id, the tube should be slotted and the lug should be prolonged rigidity without the sacrifice of strength. 
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sheet metal .087-in. thick with a washer welded on to increase 
the bearing area at the pin hole. The tests were made in a 
special jig attached to an Upton-Lewis fatigue machine. The 


lug was rigidly bolted at the base and the free end of the pin 
load of 840 Ibs. The 
cycles to failure are 
but the 


under a_ tensile 


the 


hole was vibrated while 


amplitude of vibration and number of 


given. Hoth fittings broke through the pin hole, more 
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7 is a good example. An accurate stress analysis of a c 
cated welded fitting is sometimes impossible, and in such ca 
should be thoroughly tested before being incorporated in a str 
ture. 
The 
for 


materials employ 
welded parts of III. Mediur 
carbon steel is preferable to low carbon steel, in that it requir 


properties of the principal ferrous 


aircraft are given in Table 








Fig. 8 A Typical Welded Structure—All Carbon Steel 


flexible welded fitting, in spite of the fact that it was of 


thinner material, gave a longer life. 
The concentration of stresses at the juncture of a light and 


heavy section must be carefully avoided in the design of a 
welded structure he weld on the landing gear Fig, 5, was 
satisfactory, as indicated by the microscopic examination of 
sections cut through the weld. The metal in the lug was more 
than four times the thickness of the wall of the tube. The fail- 
ure occurred through fatigue in the tubular member and was 


due to the design which permitted concentration of stresses at 


the juncture between a thin-walled tube and a heavy fitting. 
The failure of the axle tube Fig. 6, may be ascribed to the 
strains set up in welding a thin-walled tube to a heavy forging. 
The natural expansion and contraction was restrained by the 
rivet Long tapered joints should be used to distribute the 
stresses over a larger area. The upper end of the axle tube Fig 








Fig. 9 A Heat Treated Tail Skid, 








Tension Legs Welded to a Chrome-Molybdenum Steel Tubing 


less cold-working in the final rolling or drawing operatiot 
obtain the physical properties specified, and as a result a higher 
tensile strength is retained after the steel is subjected to the 


heat of the welding torch. 

Chrome-molybdenum steel has air-hardening properties and 
rapid cooling of thin sections in air promotes a strengtl 
toughness at the welded joint which are lacking in the cart 
steel. The use of chrome-molybdenum alloy steels in both tl 
form of sheet and tube is increasing rapidly, due to this desir 
able 


less than .18 per cent. carbon, .60 per cent. manganese, .040 per 


characteristic. Several grades of welding wire containir 


cent. sulphur and phosphorus have been uniformly satisfactor 
\ carbon content of less than .10 per cent. is preferred by most 
welders. With thin material the thickness of the deposited met 
is generally from 50 to 100 per cent. greater than the base metal 
with 


and therefore the actual strength in the seam is sufficient 


the use of alloy steel welding rod. Experiments with butt wel 





Fig. 10. A Tube Cluster Showing the Character of the Failure 











tal effect on 
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ruary, 











vith vanadium and chrome-molybdenum welding rods and 


in a rotating beam machine indicate no superiority in the 
1e resistance of the seams made with the alloy steel wire 
specimens broke in .the middle of the seam formed by the 


sited metal 


fuselage and other large welded structures are not al neale 


therwise heat-treated at the joints. There is a pronounced 


} 


ve in metallographic structure between the deposited metal 


the part adjacent to it. This probably represents an unde 


but it is mable whether it has a de 


condition, 


the serviceab 


tubular joint would tend to anneal the members at 





the weld, with a corresponding reduction in yield point, 
would reduce the load carrying ipacit f the tube isa 
, 
column. 
’ . 7 j ] . } 
e heat treatment of weld arts Dv q o aml te eT 
yr eae 4] al os | 1 +} | 
order t ncrease the ensiie strengt and thus permit the 
igher stresses 1s being done to siderable extent 
‘ , : ; . : 
ssemblies whose components are highly stressed members 
Tuselage supporting the nding xg engine ywearers 
be heat-treated and subsequently weld the iselage 
oe . terial tr +h : t tmmediatel | ‘ 4 
Ire ne mate al in the mnt Immediate adqcjace tiie 
will be softened, but the the arts the structure wil 
the full strength obtained b eat treatment S assen 
similar in design to Sections A and B e front sectiot 
in fuselage, Fig 8, are heat-treated t devel p a_ tensile 
eth of 125,000 \bs. per square inch before being attached 


The axle shown in Fig. 7 


ructure. represents a type of 


led joint which can be satisfactorily quenched and draw 
ut cracking to develop a unit stress 200,000 Ibs. per 
re inch. The welded tail skid assembly Fig. 9 was heat 
ed to develop a tensile strength of 180,000 Ibs. per squars 


PREHEATING IN CONNECTION WITH 


WELDING 


By A. E. Swanson, St. Paul Welding & Mfg. Co. 


he old days of oxy-acetylene welding many a job was 


| through not protecting 


Men, 


against the « 


and expansion new in the art, were apt to attempt 











all sorts of complicated stings nd that atte 
ibors were over the pieces either c1 warped It 
take many of these obs igh t the welde that 
il kind It a casting col d € velcde oper re il 
ere taken ft heat the part st As sult the welding 
that had sprung up a er the resorted to the 
tainable though treacherous charcoal as the preheating 
« sickening Qas vive! ff fron the ircoal cause 
1 headache and nauseated stomacl t il sin ul 
ised till something bette ( ‘ en me 
e ke sene torcn 
\ é ntrod 
sere ur 
tor s vhnicn | « 
( t era 
t fe g sufhcient 
flan eat the larges 
Cast S eating stec 
. as cast iron has 
€ 4 £2TCa { 
t g velding \ 
I ¢ ut ] cle 
4! ist 
r Qt I any ( 
Cast W f be success 
ily w ed 1f first c 
Torit 8-K Preheater. heatec And if the pre 
eating Ss property done 
isting will show no wat stra ifter the weld is com 
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s is necessary Heavy wrought iron and steel 
ilso be preheated to preserve their “soft” and 
C ractet 
ing considerable welding can save a lot of expense 


'y using the kerosene preheater, A heavy steel- 


will nsume an enormous amount of oxygen and 
reheating is not resorted to, and besides this, the 
be s ependable if welded cold. On the other hand 


who uses the kerosene preheater may be busy with 


preheater is on the job. The time so saved 


ile pay the entire cost of the preheating equip- 
e kerosent there are 


the market 


i selection can be made. 


preheaters on two 


There is the portable 


the ir is hand-pumped and there is the torch 
ith an air compressor. The hand pump type must 
c d It 
ite steadil 
it ( wo 
Re l as 
“ 
nel 
s { 
eatet 
i a 
fi é 
It 
= 4 
Torit 9-K Preheater. 
tage though, over the hand-pump type is that 
fi nstantly, with the lighting of a match, while 
l t hand-pump type must be heated before 
erat € air compressor type uses air direct from 
nd the oil is siphoned from any convenient con 
1 mparatively low in price, as only the 
~ ré necessary 
ese types of torches are designed especially for pre 
nnection with welding they may be put to various 
Wher r a large, hot flame can be used kerosene 


luable. They are handy for shrinking 


ng steel tires and shafts, for thawing frozen pipes 


. e. Boiler shops and foundries can use 
ge treet railways and other public utilities 

he hand-pump type on outside work. 

er ndust in find numerous uses for kerosene 
heir rang f usefulness is so great that even mush- 


x farms resort to them for burning 


pbacteria 


ACQUIRES ARIZONA AND 
TEXAS PLANTS 


29, The Prest-O-Lite Company. Inc 


ess of the Acetvlene Products Company 
ted two acetylene producing plants located re- 
101 E. Buchanan Street, Phoenix, Arizona, and 
| > 
1s Street Paso, Texas. 
eing Operated as units of the Prest 


the 


8, located at industrial centers throughout 


g these additions, Prest-O- Lite 


the local demand for dissolved a 


ety 
velding and cutting. 

is superintendent of the | 
Chosak is 


(5. Daggett, whose headquarters 


rkiand 


superintendent of the E1 


is district superintendent. 








elded Splice Stronger Than Girder- 


New Design of Splice Performs Double Function as Joint Equal 


in Strength to Girders, and as Stiffener for Web and Flanges 
By A. W. Schenker, M. E. 


SPLICING OF GIRDERS iso at the Brooklyn Polytechnic [nstitute ine t ( 
By A. W. Schenker, M. E. niversit\ The tests made at Columbia hiversit 





ryyviit licing of girders presents an interesting example designed to subject the splice to direct flexur ‘ 
| onomies that can be effected by the applicatior Hexure and shear The report of these tests ¢ 
velding Splicing : i necessarv evil Both mill ane ihe accompanving photograph is a clos 
' rtath requirements estrict the lengths of sections plice after the specimen Was removed fro the i 
i ur tial 
gn of the riveted splice has been thoroughly sta 
‘ iti enibract theoretical and empirical consider itiol 
‘ et ‘ entional 
¢ welded slice of the tvpe which has been furnished 
lectric Welding Company of America, in the past ha 
yned with a view of simulating the riveted splic 
" cle ] ‘ col te ; ThY 
I ure ite i i i ot eb late | s se plate 
rn ( ( tire ectiol I dulu thre rivgina 
ct i | the lengt ot thre plates determing the wWNOUnt oO! 
ele x required to develop the plates 
i this irranyement has decided advantages overt t 
il method of splicing Is proven by the tact t 
nds of these joints are in use and in at least 
rt il} ! pletely uperseded the conventional 
\ tur es type of welded splice will reveal 
that t vel yreatl over-designed and that it is therefor 
ot econ cal, or t ut it more correctly, this splice Is not New Design of Welded Splice, After Specimen Was Tested Failur 


Occurred in the Beam. 


remem er that welding differs tundamentally from REPORT OF TRANSVERSE BENDING TESTS MAD! 
ther ethods of joiming metals in that an effort is mad UPON WELDED AND CONTINUOUS I-BEAMS 


' ' 
als literally integral So that the 


Submitted by 


ideal weld may be expressed as a partition of metal having 
all the properties of the parent or joined metals. Suppose The Electric Welding Company of America 
the this ideal were attainable Che conventional or the afore- Foot of Court Street, Brooklyn, mm w 
nentioned welded splice no longer becomes necessary Keport No. 2015 Novet r xt 
Lhe utt joint suggests itself as the nearest approach 1 General: 
ideal This however presents two major objections Che material subjected to test consisted of if { 
I Lack of ductility ind 5”—10# I-beams The specimens were submitt 
2 Impossibility of developing full strength economically the Electric Welding Company of America, Brooklyt 
lf two I-beams are butt welded together end to end and and tested as described in accordance wit ur lett 
then subjected to transverse bending, it will be observed that November 23rd, 1928 signed by Mr \ \\ Schenke 
the detlections are much larger for successive increments ot Description of Specimens: 
loading than for a plain unspliced beam of the same dime Che I-beams tested in transverse bending cons 
sions similarly loaded. kurthermore, the elastic limit is lengths of 5”—10# standard beams Two of tl 
reached very quickly lo oftset this it is necessary to build nens were continuous while the other two were 
ip such a large volume of welding material at the joint of two 3 foot lengths butted and welded to a 4”"x6"x4¢" 


1 


) ’ he , _ ] _— ’ - . ° . 
that its cost becomes too great to be attractive. he methed of connection consisted in butting one « 


lhe author has recently developed a splice which seemingly each I-beam to the plate and welding 
ineets the foregoing objections. The splice consists of a plate contact. The welding formed triangular fillets betwe« 


placed between the ends of the beam to be spliced and a fillet l-beam surfaces at the ends and the separati 


ve 

weld is deposited for the full perimeter of the section on fillets extended about ys inch from the conta 

both sides of the plate The size of the fillets below the Method of Test 

neutral axis is designed to take the tensile stresses set up it Each I-beam tested was placed in a 400,000 Ib. Olser 

the flange while the fillets above the neutral axis can be made ing Machine and simply supported on rocker bearings 

lighter It is interesting to note that the partition plate in span of five feet. One pair of beams, namely, cont 

cidentally acts as a stiffener for the web and flanges. and welded at mid-span, were subjected t 

Some preliminary tests have been carried on at the plant of Because of the form of the weld connection, this 
Che Electric Welding Company of America in Brooklyn, and transmitted through two 1”x1” bars laid across thi 
Hange 1% inches apart so as to straddle the weld I 

ngineer, The Electric Welding Co. of America. poses of comparison the continuous, unwelded bi 
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he same manner Che other f beams were Results of Tests 
ted to transverse ad applied at the third point Che Il g give the results obtained in testing the 
e., 10 inches trom the wel This procedure es 
to subject tiie welded — It Shear as well TABLE I 
rect stress RANSVERSE BENDING TES] 
N $4687 44688 44689 44690 
> \\ les Not Welded Welded Not Welded 
\ \t Center ) ( At one third point 
f or 19100 21250 21900 
/ : ‘ 
“fe \o tailures were produced in the welds 
fa | followed by buckling of upper flange 
4 / TABLE II 
/ | ott ; 
; i j yi CTIONS UNDER APPLIED LOAD 
Pe } { . > 
/ ff 14687 44688 $4689 14690 
f H j y , 
"ee? ieee j » é \\ Not Welded Welded Not Welded 
/ = Center ) ( At one third point ) 
/ j - . 
} sf f Loao-DeFLection Curve Deflections at Mid span, ims. 
/ aa FoR ; ¢ . 
f f } WELDED AND CONTINUOUS 00 0.000 0.000 0.000 
d P is “ « 
} ? is Sree 5 Tt0" Beam 000 00 005 006 008 
Sw}? « SPAN 5-0 
gf PR OK O15 Ol O18 
‘t . is fe 
é | g g 200K 023 O16 O20 
iy j 'y ¥ TESTING LABORATORIES 2501 0 029 022 026 
| g 3 he Derr of Civic Encineeeine ois ' 034 ae a3 
r } Us rf 30 
| 2 CoLurisia UNiveesity , 
; ; , - oO O48 ( 1 +H » 
New York City 041 an wae 
/ j } : Oo 0 O48 (mY 
ee 0 Sie Nov 26 1928 wen ote 
/ j j t900 Of O55 0490 050 
] | j O0' 07 062 .056 056 
} j Tar 8) 0 069 062 063 
j 
/ ) QS O75 O6S OGY 
) (0) 083 O74 O75 
/ ] 0) ) Ol OX] Os! 
} ¢ ; Fieeeng OS IN A O95 OS? LOSS 
‘Ge S00 104 092 092 
/ R50 115 098 O97 
/ | On 8 121 LO 103 
500 ‘ ’ 
| , AZ 110 107 
OOM j 131 115 ‘an 
—— ¥ - i's ae 050 136 121 120 
Results of Deflection Test of Welded and Continuous I-Beams, OOF S 143 126 126 
thor es t slaw ~~ ° 150 132 1S] 
’ OM 158 138 i36 
< rate ( ‘ efic were ece . 
SI 164 146 142 
t ¢ Ss t viel wa ait t 
. ; OO ) 173 152 .148 
\laxin s ‘ tl slig 
on ) 182 160 154 
ott . co ~ 
OO 196 166 160 
; t) 21s 174 168 
ts were witness the tolloy g oa 
. UU 268 4 74 
Name Representing she a 
, ‘ . 30 
es President rmlectr Ve g Co. of Amer I 
> » ~t 
ca AZ li 
C hie I v rect! \\ gy ( \ ¢ 141 
a t are s wh graphicall ) the 
Manager Dis- 
( . Gon 4 Ny trully submitted, 
ginee! Testing Laboratories, 
N.Y. ¢ R ad ( Per W. J. Krefeld, 
, Ast | Q of Engineer of Tests 
N. Y.. 2 ® H. Ra sts thus far appear to corroborate the 
ngines Erie Ra t design of this splice is based. 
ginee rie Ra t veing made to carry on more exten- 
Engineet Mc(¢ ‘ farshall ( oe ams and some consideration will be 
(Asst. Eng ir sportat v tigue 
ie 5 wiliews ani sporta \ ractical advantages and the economies 
sol Engi Departmie Pla us that it 1s hoped it will contribute in 
Structt using the ultra-conservative engineer 
Engine¢ Departme antages which this fascinating subject 
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Kear View of the Cathedral of St. John the Divine, Which Is Requiring a Half Century for Its Completion. 


Welding Pipe to Serve for All ‘Time 


Cathedral Built to Stand for Unnumbered Centuries Includes 


Welded Piping Throughout, Buried in Twenty Feet of Masonry 


a’ READY thirty-eight vears in the building, and many coating heavily with asphaltum and asbestos, are 
J more years required for its completion, the Cathedral in the center of from eight to fourteen feet of solid 
f St. John the Divine, in New York City, is being built to where it 1s impossible to get at the lines to repair 


withstand every storm that blows for unknown centuries t 


come \ magnificent work of ecclesiastical architecture and 
odern engineering, 600 ft. long and 300 tt. wide, costing 
completed, over $20,000,000, this great house of worship is 
surpassed in size only by St. Peter’s at Rome and Seville 
Cathedral in Spain, and will no doubt endure long after 


either of these 


The Cathedral is not of steel construction, but of heavy 
masonry The foundation is of Maine granite, going dow1 
11 sone places i2 teet to solid roe k Every detail 1s designed 


bor permanence 


\s part of the plan to make this structure as everlasting 
is man can make it, the entire systen: of steam piping, trom 
the toundation to the root, 135 feet above the ground. is be 
ing welded The welding is being done by the Sound Weld 
ing Company, of New York City, under the supervision of 
Mr. A. F. Keogh of that company, and to whom we are in 
lebted for the accompanying photographs. That the utmost 


confidence was placed in the welded joint by the architects 








ce : ! } ‘ h; shese me - . . Welded Piping Is Buried in These 20-ft. Walls of Masonry and Concret« 
evidenced by the fact that these pipes, after welding and Inaceessible for Repairs. 
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pipe used is extra heavy, varying trom 1 inch with keep from freezing, the downspouts carrying the water 
inch wall to 4-inch with a 1-inch wall. The lengths are from the roofs In the gutters are perforated pipes which 
eled at the mill, allowing a 45-degree angle for welding Che emit the steam to melt the snow and ice from the roofs. \t 
| is built up to the thickness of the pipe and then metal is the top of the copper pipe is a heavy brass strainer, inside 
ed tor reintorcement All bends are made in the field f which is another perforated steam pipe’ to keep the strainer 














i'.-in. to 4-in. Used in Heating System. Note Thickness of Wall of All All Pipe Bends Were Made in the Field, 
Sizes. 


] 
' : and pipe tree trom ice 
each of the north and south walls of the nave are eight elie 
as r » 3 , ' n tl S ron are seve e y r pipe: “c 
pipe, consisting of eight 3-inch steam pipe and eight In the west front are seventeen groups of pipe: three 
} t-incl nd thr } inc ag ains; f € 24-inch 
1 returns, anchored to the walls with heavy hang ch and three nch steam mains; fourteen sa 


These pipes serve the radiators, located out of sight S!0W Tisers; four 1/4-inch for returns; a total of twenty-seven 
: 


4 t eet above the floor o! the nave \t other set ot eight risers buried tor all time behind tons of stone 
nch steam pipes run up through the walls, branching I contractor in charge of the pipe installation predicts 
ff at the 47-foot, 98-foot and 135-foot levels. The function that it will not be long before the majority of architects will 
; these pipes is to melt the snow from the roofs Fach specify welded joints with the same confidence as has been 
runs parallel to an 8-inch ec pper downspout, which they displaves the architects of this great cathedral. 





One of Several Series of Pipes Laid in the Foundations and Walls. Welder Completing a Section in the Foundation, 82 Ft. Deep. 





A TECHNIQUE WHICH SAVES GAS test referred t Professor Keel showed a saving of 25% in 


, F ; v consumptiot \noth : 206 oF >» ae . ce f - 

recent contribution to the Zeitschrift fur Schweisstechnik Se Ps ner advantage gained was the use of a 

essor C. F, Keel comments on numerous tests made to show Her rod of s at smaller diameter. If the filler rod is too 

vantage of welding in an inclined directi The torch 1 thick the metal flows too much, especially when the line of weld 
ivants iw im an inclin rection h ore s 

so that the flame precedes the filler rod and advances almost near perpendicular ; whereas the smaller filler rod is a help 


pendicularly along the seam he filler rod thus follows the in getting better penetration in the weld. One reason given for 

This method of manipulation is indicated to have tw the advantages gained for this procedure is that the hot flame 
neipal advantages over horizontal welding. First, it permits TSS against the parent metal instead of rising into the open air 
g a torch of a smaller capacity for the seam thickness with vith no effect, as in the case of horizontal welding Professor 
reduction of speed, thus obtaining a savine of acetylene and Keel makes particular mention of the fact that this method of 


£en; second, the quality of the weld is said to be better he pl lure 1S ver isy t earl 
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LARGEST COPPER STILL EVER MADE IN preheater, the base of the piece resting on two s 
AMERICA BRAZED WITH SILVER SOLDER [he next steps were to clean the crack thoroug 
Ihe robler f welding the seams of copper industrial stiff wire brush and prepare and light a Al 

( till th a material that would withstand the at he casting An asbestos paper covering S 
ich itv] acetate or other corrosive agents was solved job and the entire casting was allowed t 
th silver solder by the Ansonia Copper and Iron Works at 
( ine iati, Ohio. | 
lhe ecvlinder illustrated is believed by its makers to be 
e largest copper tank ever constructed in America It was 
ult for the United States Industrial Alcohol Company 


‘eoria, Illinois 


Nine 133x195'4 in. rolled sheets of in. Anaconda Coy 


18,300 Ibs. and two 133 in. quarter-inch rolled 


i Oa 





large Copper Still Brazed with Silver Solder. 


" : weigl vy 2 700 lbs. were used in its « 
] ted linde vit t ( $ VC1U 

tol 

lL here ! { \ scams vere razed 

lvet oldet \ 1 al of oxv-acetvlene torches 

\tter completion the tank was tested under 5 lhs vdro 
stati pressure and the coils at 200 Ibs No leaks develops 
Sample sections of Seams ol bodv were sent to Johns Ho} 
kins University, where they withstood pulling tests equiva 
ent to 29,000 Ib per sq. in Failure was shown in th 


woody of the metal back of the seam, not in the seam In othe: 


vords, the silver-welded joints were stronger thar 1 
netal they joined 
However, as already indicated, silver solder was used he 


iuse of its resistance to corrosion, in addition to its strenet 


It took the 


OMipany on 


place of the bronze formerly employed by tl 


alcoho! still work, because this bronze was at 


tacked by the acids used in the distillation process. Phe 
silver solder was furnished by Handy and Harman, N« 
York City 


INTERESTING BRONZE-WELDING 
APPLICATION 


, ' 
pication ot the ONV-acetViene process 


AN 


\n iiteresting a 


completed at the plant of a starch refi 


r Hipat ( ce the superintendent of that establis! 
nent of the value of a welder and oxy-acetylene welding 
quipment 

lhe head « 1 condenser used in the refining process su 
fered an 18-11 rreak and it looked very much as if a seriou 
loss would result This condenser head was an _ intricate 
casting and would have been very costly to replace Lhe 
plant welder was called in and after looking over the piec 


ind examiming the nature of the break, decided that it woul 


} bronze-weld., 


e best to preheat and 
| nde 


ordinary conditions preheating operations are no 


necessary in bronze welding. Owing to the size and desig: 
t this job, however, the extra precaution was taken. Con 
equently a= turnacs f loose firebrick was built up. Phe 

denser head w laced in the center of this tempora: 


ing would be 


ylete success and a 


bridges extending ove1 





Condenser Head Bronze-Welded Successfully 


‘n temperature. Bronze welding was_ ther 
standard high grade bronze rod was chosen and g 

of flux used to float off “impurities 

After the weld had been completed the casting 
lowed to remain in the furnace in a dying fire s 


be gradual and uniform The repai 


lasting testimonial to the 


process 


WELDING SIMPLIFIES REPAIR OF BRIDGES 


\n interesting welding repair job is being 


forcing and strengthening of twelve railroad 


the streets of ( ‘Cag 





Above Girder Stripped for Repairs. 
Below—Reinforcing Plate Welded In. 


veing carried on by means of the electric ar 
current supplied from two portable gas-engine 
erators, both mounted on light auto trucks. Or 


lar job visited, the old bottom plates had bee 

as one may see in the upper half of the illustra 
holes and the adjacent metal of the beam had bi 
The procedure in the reimtorcing 
Measure ents W 


ously rusted. 
ticular place was quite simple. 


late was laved out and marked, and a cutting 
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e proper dimensions Chen it was fitted into position inch rivets driven by a hydraulic riveter, one hole going 
tack welded to hold it and prevent shifting from expan lirectly through the center of each weld. 
id contraction. \iter that the beads was laved in \fter the heads had been shrunk on and riveted, a flaw was 


vths of about a toot and a half or two teet along the sear 


elder shifting from one place to another to maintain the 


ect alignment of the plate The neat appearing, perma 
job shown in the lower photo was t result of this 

Undoubtedly this addition to the structure l be 

it as long as it lasts Che bridges being welded are the 


1 


erty of The Chicago & Northwestern Railroad and the 


is Deing done by Che Anchor Welding Service ( 


xz 
ago, Illinois Mr. G. W. Hettrick, president and general 
ager of the company, is supervising the work and as vet 





t encountered anv trouble in connect l with it 
ectrically arc welded pile driver illustrated here is one of 
made by the Mississippi Valley Structural Steel Company 
Melrose Park, Ill.. for the Walsh & Masterson Company of Boiler—Showing Butt Strap’Placed Over Welds. 
ago [hese machines are subject to very heavy duty, in found in the straps, which were condemned and taken off. 


heads were reheated and forced off, one head requiring 
te ' = 


eats Phe elds were still good. The entire job was 


iveted once I ind given a rigid test, and the welds still 


Che welding procedure was as follows. The ends of the 


late were double-veed to the length of the welds, and after 





ay 

| | see . 2 new 

{, -oS-——— — 3 
fove RI —_ = 

u 


Drawing—Shows Location of Welds. Note Rivet Through Center of 





g down two layers the welds were gone over with the 
ughing tool, and this procedure of alternate welding and 
ughing continued until the welds were complete. As the 


emperature in the shop was at the freezing point, two 2%- 
lates, 8 inches square, were heated and applied to the 


late tor annealing, when the weld was partly finished and 


OXY-ACETYLENE IN THE STRUCTURAL 
FIELD 
structural steel, welding has advanced 
be nd expe ions From the start, the advocates ot 
tructural welding, which not alone includes the welding of 
ural building steel, but rolled steel products for strum 


ires of all classes, have aimed high and the activities in this 





. field of welding, i is accomplished and in immediate cor 
Are Welded Pile Driver Stands Up Under Rigorous Service. { plation stand t ittest to the soundness of their judgments 
While many f the details of the earlier determinations in 
ng terrific vibration, night and day After nine months of ‘ 13 : ‘ . , 
z Bi: . Fao structural welding design have been improved upo1 r modi 
ce they show as rigid as when first built ; , : 
: - : ; : a ; ed the more recent experiences, none of these applica 
ach pile driver is 81 feet high and operates a steam hammer : ; ; es ‘ , 
tions ive developer tructural deficiencies. To date, with 
ghing 10,300 pounds. At no sacrifice of strength, a 15 per 


‘ zs 3 ‘ nearly a hundred major applications, there is vet to be re 
Saving in material was effected in the construction of each 


- ; i ed : : ported a failure 
t the principal advantages of the lighter weight thus s¢« ; ; 

1 ’ a 1 , , Che significance that can be ascribed to this record is none 
is the greater ease with which the machines can be moved 


place aa aie ther than that sound welding intelligence guided this entire 
ace to ace. ; ’ : ' 
: : ; developmet The welding industr ‘ ‘arned = that ‘ 

h the exception of two guides for the hammer, made of , as try has learn cat 


] . 1 , , ‘ , Case f welding requires a specilic procedure control and 
al Carnegie beams, the material used is standard angles \ : 


al Wiiacic cee andi ont oe al is falicleaiten when such is followed, the results are invariably satisfactory 
This knowledge was available when the welding of structura! 
steel was embraced, however, extensive supplementary ex 
WELDS IN BOILER PLATE STAND erimental tests were conducted to verify the then existing 
SEVERE ABUSE. lata before at major commercial structures were weld fab 
excellent example of what a well-made weld will stand ricated Mat f these experimental tests were in full siz 
recently observed at a large plant in Canada TP wo-inch scale and included columns and beam connections, built up 
was rolled to form a boiler drum 36 inches in diameter girders and roof truss¢ 
26 feet long. The seam was tacked by a 9-inch weld at 
end, and the drum jacked up and the ends machined Re ted Report of the Oxy-Acetylene Committee 
the heads The butt straps were the it on wit! 1'4- [ lene 1 ssociation. 
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e preliminary tests results provided the ground work 
f proot of feasibility for structural welding, which, coupled 
wit the results of applied cases, are responsible for the pres 


it wide interest and scope of this welding application. 

Hand in hand with the development of welding of structural 
teel framing for buildings has been the gradual conversion of 
iron and steel castings to welded rolled steel materials. While 
the details of the latter are somewhat more difficult of solution 
than those for steel framing, their solution has provided additional 


design data for the structural welding engineer. 

Concurrent with each important step gained, the welding 
ndustry has clearly published the essential points. Many ot 
these aceounts go into the most minute explanatory details 
as to design and construction procedures employed. As a 
esult there are few fabricating and erecting organizations 
unfamiliar with the progress which has been made in the 
structural welding field. Many of them have well equipped 


velding departments and with representation on welding 
committees The engineering colleges have turned their at 
ention to this field of welding and many of them have made 
iluable contributions in the way of data on the strengt! 
ot welded joints and specimens. The Structural Division of 


he Bureau of Standards has contributed a very avluable 
service in this respect, having provided the facilities for the 
testing of welded specimens of dimensions exceeding th 
ipacity of the average testing laboratory. 

During the past year there has been a marked interest 
hown in structural welding on the part of Municipal Build 
ig Departments. Several of our larger cities are, through 
their Building Code Committees or Advisory Boards, unde 


taking to revise their Building Codes to permit the welding 


tt structural steel thereunder \ number have solicited in 
tormation for study, contemplating code revision. 

\n important factor in the fabrication of structural steel, 
especially so by welding, is the shaping of the parts or mem 
bers for assembly by oxy-acetylene cutting. The real value 
of the cutting torch operation is being better appreciated by 
the tabricators and its use is fast being extended to all de 
artments of the fabricating and erection industry. The ap 
heath ot oxy-acetylene cutting in this industry is not one 

ugh severing as in demolition work. It must sever the 

tal accurately to the dimensions prescribed, especially s« 
it junction points in the shapes 


OREGON AGRICULTURAL COLLEGE HOLDS 
WELDING CONFERENCE 


t rst of a Series Of we Iding conferences on the Pacific 
Coast was held at the School of Engineering of Oregon Stats 
\gricultural College, Corvallis, Oregon, February 7th to 9th 


Mhis nference was held under the auspices of the depart 


ment of Industrial Arts, in the engineering shops of the 

llege in co-operation with the Department of Mechanics 
ind Materials and manutacturers of welding and cutting 
equipment The purpose of the conference was to bring 
together on the campus a group of specialists in the fields 


lectric and acetylene welding and to extend the services 


the college to all who may be interested in the latest 
development and possibilities of welding. The lectures, dis 
ions and demonstrations were naturally of primary inter- 
est to engineers, architects, designers, manufacturers, con 
tractors, mill-men, plumbers, steam-fitters and welding oper 
ators Che program was planned so it would be of particular 


value in these fields of work and to introduce the latest 
welding methods and the technical considerations necessary 
to the fullest efficiency of those methods. Some of the papers 
] 


pomted 


specifically to the increasing importance of welding 
as a means of improving the product and of increasing the 


peed of productior Formal papers were presented covering 





the following subjects: 


‘orces acting on structural joints. 


“lectric Arc welding of structural details 


ontributions of gas welding to modern producti 

Electric welding of steel bridges 

\ brief review of the structure and properties 
metals, normal and treated. 

The flow of welding metal in both metallic ar 
welding. 

Che alteration in normal structure and properti 
caused by welding. 

Influences of modern welding processes upon macl 
sign and production. 

Oxy-acetylene welding of steel. 

Atomic hydrogen arc welding. 

[he electric arc as a factor in machine design a 
manufacture. 

Che modern spirit of industry 

Gas and electric welding in the automotive repair s 

Some welding problems in railroad repair work 

[his program was supplemented by demonstratio! 
of the welding processes and open discussion on the su 
of the lectures. <A bit of entertainment was provided 
the program in the form of orchestra numbers f 
through the courtesy of the Department of Music a1 
athletic exhibitions furnished through the courtesy 
Department of Physical Education. On the evening of s¢ 
day those who were attending the conference got toget 


for an informal dinner at the Memorial Union Buildi 


CURRAN APPOINTED METALLURGICAL 
ENGINEER 


lames |. Curran, for many years metallurgist with the S 


ern Engineering Co., Hartford, Conn., is now metallu 


: 





James J. Curran, 


engineer with the Harrisburg Pipe and P1 Ber 
Harrisburg, Pa. 

Mr. Curran, a native of New Britain, Con: was 
at Worcester Polytechnic Institute and Cornell Unity 
During the war he was employed as chemist and metall 
inspector of war materials. Since the war he has bee 
gaged in general metallurgical investigation and consultat 
with the Henry Souther Company 


In his new connection Mr. Curran wt 











ebruary, 1929 


ntrol and de 


and 


of 


ical metallurgical cx velopment of the 


steels, hydraulic and 


ed line carbon and alloy drop 


vings and drawn seamless cylinder specialties manufactured 
the Harrisburg company 
the Aine 


; : 
oundrymen s 


Ir. Curran is a member of rican Society for Steel 


ing, the American Ff \ssociation and. the 


and Steel (British). 


Institute 


HOW TO BRONZE WELD CYLINDER BLOCKS 
\Weld 


7 j 


How to Bronze Cylinder Blocks” is the title of a 
. klet recently issued by the Linde Air Products Company 
York Citv. his is a twelve page llustrated booklet 
nvetlient size which explains in detail the preparation 
rronze welding, the welding of a cylinder block in place, 
ping, Welding equipment to use, heat control, location of 
ks, the welding operation, and the methods of finishing 
siderable attention is given to explaining different pre 
tions which have to be taken to make sure of a satis 
tory job and the materials and equipment which are well 
ave on hand in order to do the work with the least pos 
delay and expense. If some of the operations involved 
e same repair can be done by more than one ethod 
ils of various methods are given in the booklet It is 
made useful to shops having a wide variety of equip 
it Although prepared especially tor the veneht of those 
wish to use bronze in the welding of cylinder blocks 
nformation given in the booklet is so complete in detail 
make it a valuable piece of literature for all shops who 
yrronze for repair work. 


SMITH ANNOUNCES NEW LIGHT TORCH 


he Smith Welding Equipment Corp. of Minneapolis, Minn., 


recently announced a new light weight torch particularly 


] 


gned for welding of light metal parts such as airplane fuse 


and sheet aluminum This 


is designated as Smith’s 
2 Welding Torch, and is described in a leaflet which 
are sending out to those interested 


ISSUE SET OF INSTRUCTIONS ON WELDING 
ENDURO 
the Ce \lloy 


for welding 


has been itral Steel 


Massillon, Ohio, 


leaflet prepared by 
h 


which gives instructions 


ir Euduro Stainless Irons by the electric arc and oxy- 
tvlene processes. Size of rod, and voltage and amperage 
ise for various thicknesses, are given, as well as the proper 


cedure to follow in welding, and treatment of the various 
vses after welding. This leaflet can be obtained from 
Central Alloy Steel Corp., or from Maurath, Ine., 1371 
8th St., Cleveland, Ohio. 


NEW COMPANY TO MAKE RESISTANCE 
WELDERS 


e General Welder ( ompany, 95 Steiner Ave., Akron, 
O, Was recently incorporated tor the engineering and 
utacture of special welding machines for mass _ produc- 


Mr. B. T. Mottinger, formerly connected with the Fed- 


Machine & Welder Company, Warren, Ohio, as Special 
neer, has severed his connection with that company and 
ted the position as President and General Manager of 


General Welder Compan He has associated with him 
Director of Engineering & Research, Mr. P. C. Zarrs, 
erly connected with the Taylor-Winfield Company, War- 

Ohio, as welding Research Engineer Mr. Zarrs has 
ved letters in both Electrical and Mechanical Engineer 


For 


Director oT! 


at Berlin and Munich, Gern several years prior 


ming to this country he was Engineering 


the Deutsche Schweissmachienen Fabrik. Dusseldorf. 
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Germal The new company contemplates the production ot 


spot, butt, seam, and flash welders and will operate a machine 
sho} ttern works, bronze, copper and gray iron foundry 
‘ 
4 ‘4 


SALES CORRESPONDENCE FOR WELDING 
SHOPS 


Sales Correspondence for Welding Shops, by Larry Sher- 

in, is the title of a new book just published by Larry 
Sherman & Co., Central Parkway & Elder St., Cincinnati, 
Ohio. During the past few years the author had a great deal 
if experience in preparing direct mail advertising for pro 
spe ustomers He has used seasonable sales letter 
idvertising to garages in winter, also letters to general con 
ract elative to their particular needs, and to manutfac- 
turers relative to the general run of repair welding. He has 
collected from his files a list of sales letters which have 
rove ery successful, together with letters acknowledging 
irders, letters prepared for the purpose of obtaining the 
good will of customers, and also a collection of letters used 
to speed up payments of past due accounts. This material 


has been consolidated into book form printed in the actual 


letters which were used. [he book sells for three 


LINCOLN DEVELOPS A SAFETY PUSH 
BUTTON 


push button recently developed by the 


safety type 


Research Laboratories is now being marketed by The 


Electric Company, Cleveland, Ohio, manutacturers 


Linc-Weld” motors and “Stable-Arc’ welders 
The design of this new safety push button is a departure 
from the usual design in that it offers unusual safety features. 
\ ball top “start” button is contained inside a large ‘“‘stop” 
button which projects over the “start” button. Thus the 
large projecting “stop” button protects the “start” button 
from accidental contact The “start” button can only be 
operated by the tip of a thumb or finger inserted inside the 
stop” button he “stop” button can be operated by a 
eo = ssinatatin aeiamaaibian finger or palm of 
the hand. The col- 
ors of push but 


tons are in accord- 





ance with. the 
accepted standard 
signal colors for 
controlling eail 
road, vehicular and 
pedestrian — traffic 
The “start” button 
is of vivid green 


moulded Bakelite 


with the word 
START in. white 
letters across the 
ball top face of 
the button. The 
surrounding “stop” 
button is of bril 


lant red moulded 


Bakelite 








Phe in 


New Safety Electric Push Button. ner mechanism is 

enclosed in an arc 

welded steel box 214%x3144”"x2\%” in size All insulating parts 
re é elite The entire exterior of the Lincoln 
sa fet et black with the exception of the push 
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\nother distinguishing feature of the new safety type push can be operated by the thumb and forefinger of the 
yutton is the ease of installation. Four screws hold the holding the blowpipe, leaving the other hand fre he 
lded black Bakelite face plate to the container. By re us welding heads are all designed for a constant 
, ese screws the entire operating mechanism may pressure of 20 lbs per sq. in., making it possible tor the 
, r ~h; . . vg i “hz ing ljust 
me re ved from the case for wiring. As can be seen in & to Change the heads without changing _ 
, . , th xygen regulator. 
the tration the binding posts are plainly indicated by 7 Oe — 
| > 1, ‘ 
ite letters on the moulded black Bakelite, thus preventing his blowpipe weighs slightly over 9 
tip attached. » cente f gravity lies near t 
error in making connections. In top of the steel p attached he center of gravity li ty 
7 the blowpipe so that correct balance is maintained w 
ise al opening : in diameter permits entrance ot conduit : . : 
“cay é; ose is attached. Although primarily designed for au 
‘ vire to the button For easy atachment there ars . pe 
taiae use this blowpipe is also well adapted to work of a 
twe ‘ n the back of the case for bolts, rivets or screws wy ; 
ight tubing or sheet metal 
afety type push button was designed primarily for 
e with the Lincoln Induction Starter but is available and 
7 a 
' r use with any type of push button starter METAL CUTTING ON A PRODUCTION BASIS 
\ new principaled Metal Cutting Saw has been devel 
f | le Pa 


y the DeWalt Products Corporation of L« 
he DeWalt “Wonder Metal Worker” for cutting s« 


as the 
OXWELD PRODUCES AIRCRAFT BLOWPIPE tee! tubing and formed metal where a smooth, rap 
Oxweld Type W-15 Aircraft Welding Blowpipe has — required. 
H 


The DeWalt “Wonder Metal Worker” 


Con 


market bv the Oxweld Acetylene 


direct drive, circular metal cutting saw 





yer iced Oo T 
any, 30 East 42nd Street, New York City This equipment head 
I] t eed tor a 1LOWwpipe designed especially tor aircratt ible to any angle, cutting tubing up to 3" 11 cdiametet 
‘ elding Like ther Oxweld blowpipes it is of \ thickness, making a clean, accurate cut 1 1 t t 
ind can be used on a low pressure acet time formerly required. The DeWalt erate : 
RPM and the saw cuts as rapidly as it ca Y t 
iterial 
cu 
tie e¢ 
* , 
f { 
F 
. 
wit ) 
rT m™m 1 t 
{ ~ oa 
davs 
M 
v1 , 
snarpe 2 
t is t 
wi 
seven Heads Supplied with New Aircraft Welding Torch. nit m 
New Metal Cutting Saw. te da 
sua sery 
: snplied +] oo anutin : a , : -— : 
ge head ipphed with the blowpipe, seven in num ow carbon steel before resharpening A manual fee 
lrawn copper tips to withstand high  yided for regular even pressure feeding of the sav 


juipped with « 
cut for clean jointing 


with ease the most maccessible the material, producing a smooth 


temperatures, curved to reach 
ni : a9 dA ; ir 5] y sac -elding dl ) | : 
ces encountered in aircraft welding. Each welding hea Brass and bronze molding manufacturers art 
s detachable as a unit and each injector can also be de the DeWalt for making their miter cuts as well as 
Idi } | . ‘ed if ‘ceccar , 
ches the weldi ead and replaced if necessary. The nanufacturers and other manutacturers 


nected to the body of the blowpipe wit! woducts 


we i Call 

1 double conical seat and is held in place with a knurled 

head nut This nut is designed to be tightened by hand, bin 

is also provided with faces so that a wrench can be used fot KINITE APPOINTS NEW DISTRIBUTORS 

loosening it if neecssary The Kinite Corporation, Milwaukee, Wis., have app 
The type W-15 Blowpipe is of sturdy construction Phe the Bissett Steel Company, with offices at Cleveland, ( 

handled is knurled to provide a good grip. The 3-16-in nati and Pittsburgh, and the H. Boker Company, In¢ 

oxygen and acetylene hose are connected directly to the York and Boston, as distributors for Kinite Steel Alk 
Jlowpipe, the usual screwed hose connections being dispensed Kinite Steel Alloy is highly resistant to abrasion ant 

with. Valves for adjustment of oxygen and acetylene pres pression—air hardening—and can be cast to any sha 

hey is used for dies, tools, mach'ne parts an r re 


the handle in such a position that the 


place d 
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AnaConoA 


There is a suitable Anaconda 
Filler Rod fer every welding pur- 
pose. The principal Anaconda 
Welding Rods, with their melting 
points, are listed below: 


for oxy-acetylene welding 


Tobin Bronze 1625°F 
Manganese Bronze 1598°F 
Brazing Metal . 1634°F 
Deoxidized Copper . 1981°F 
Electrolytic Copper. . 1981°F 
A.B Naval... . . 1625°F 
Everdur .. 1866°F 
Ambrac . — 2102°F 


for arc welding 


Phosphor Bronze . . . 1922°F 
Everdur , ; 1866°F 
Ambrac .. _ = 2) eee 


Deoxidized Copper. , . 1981°F 
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a. Mi in in i a a i i 


This lever arm 
Repair-welded with 
TOBIN BRONZE 


in less than two hours 


The top portions of both sides of the lever arm 
of a testing machine in the University of Wisconsin 
laboratory were accidentally broken. Welding with- 
out dismantling and extensive preheating seemed 
an impossibility until the University authorities 
were advised that the fractured parts could be 
welded quickly and cheaply with Tobin Bronze. 


The work was undertaken and the job successfully 
completed in less than two hours, whereas if the 
same work had been done with iron, much more 
time would have been required. That the welded 
lever is now as strong as ever, is indicated by the 
fact that upon several occasions it has been subjected 
to a pressure of 220,000 pounds, without showing 
signs of strain, and is giving as reliable service as at 
any time prior to the fracture. 


For general welding of cast-iron ‘by the oxy-acetylene 
process, use Tobin Bronze Rods, manufactured solely 
by The American Brass Company. Be sure the 
name “TOBIN BRONZE” (Ree. U. S. Pat. Of.) is stamped 
in the metal—then you may expect durable welds, 
tougher and stronger than the castings, without the 
necessity of extensive preheating, 


THE AMERICAN BRASS COMPANY 
GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 


IACONDA 


WELDING RODS 
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“STANDARD” 


Welding Wire 
GAS AND ELECTRIC 


A grade for each type of work—send for samples. 





for sound permanent welds : : lower costs 
Our costs are considerably under those of large industrial centers; 
ours is a one-profit wire sold direct to user from our own mills 
exclusively devoted to making of welding wire from raw material 
to finished product—hence our extremely low prices for wire that is 
definitely superior. Adopted exclusively by many large users. 
Prices on request. 


Standard Steel & Wire Co., Greensburg, Pa. (Mills at Bolivar, Pa.) 











earing edges and faces by either electric or acetylene weld 
n It 


supplied as and as barstock in standard 


flats 


castings 


izes of and rounds,—and as acetylene or ele: 


squares 


tric welding rod 


G-E BULLETINS ANNOUNCE NEW ARC 
WELDERS 

Electric Company of Schenectady, N. Y., has re 

ently issued three new bulletins of interest to the welding public 


Bulletin GEA-1031A \W 


being listed in One at 


4 


i i¢ ( elie ral 
resister arc weld- 
60 volts and 200 
at 200 to 275 volts and 60 to 


volts and 200 


describes their 


type 


three classes. 


these 


to 250 amperes, another 200 amperes, 


ind the third at 400 to 650 r 300 The 


amperes 


itter two are equipped with trolley hooks to reach either trolley 
Bulletin GEA-874C 


welder, which is constructed 


mines or ove railroads 


WD-200A arc 


ele ctric 


deals with their type 


either belt, motor, or gas-engine drive and is a self-excited, 
ariable-voltage, single-operator machine. Its N. EK, M. A. rating 
200 amperes, 1 hour, and with a current range of 60 to 300 


Bulletin GEA-876B describes the type WD-400A ar« 


velder, which is constructed for either belt or motor drive, and 


amperes 


it too 18 a self excited, 
Its N. E. M.A 


500 


variable-voltage, single-operator machine 
rating is 400 amperes, 1 hour, and a current range 


amperes Both of these latter two arc welders 


as either stationary or portable machines. 


INSULATED WELDING GAUNTLETS 


Oxweld Acetylene Co., 30 E. 42nd St., New York City, 
has added to 1ts line or accessories for oxy-acetylene weld 
ing and cutting, gauntlet gloves of a soft and plhable suede 


leather, specially treated to prevent heat from affecting it, to 
supersede the Oxweld horsehide gloves formerly supplied 
\ leather strip on the thumb seam and a semi-circular re- 


inforcement on the inside seam adjoining the palm reinforce 


the glove lhe left glove has a leather reinforcement, cov- 
ering the entire back between the fingers and gauntlet, for 
protecting the back of the left hand during cutting opera- 
tions \ close fitting gauntlet adequately protects the arms 
Che reinforcements make them very durable. The manufactur 
ers state that these gloves will not stiffen or shrivel from 
the application of heat or from soaking in water. 







WELDING ROD HOLDER 


FOR THE OXY ACETYLENE WELDER 


$1.00 


ALL STEEL WIRE BRUSHES 
SEND $1.0 FOR 5 ASSORTED BRUSHES 
Money refunded on return of goods, if not what you want. 
WRITE FOR DEALERS’ PRICES 
C. SORENSEN, 18 E. 16th ST.. CHICAGO 





Classified Ads 


Help Wanted—75c per line, minimum 4 line 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address 








CLASSIFIED ADS 
Position Wanted—All-around oxy-acetylene welde: 


four years’ experience in job shop work, five 


years 
one year on copper and brass. Prefer large foundr 
craft plant. Will go anywhere. Address Box 171 


The Welding Engineer. 








Position Wanted—By man who is thoroughly 


in all methods of welding, including supervisor 


mental work in large shops. Also experienced 

















welding equipment. Can furnish best of referé 
character and ability. Willing to go anywhere \ 
immediately. Address Box 172, care The Welding Eng 
Wanted—Experienced man to sell electric at 
welding supplies in the Pittsburgh District. Willia: X 





Inc., 901 Pennsylvania Ave., N. S. Pittsburgh, Pa., 


Mr. E. C. Edmundson. 


For Sale—One Wainwright Score Filling Ma 
first class condition. Allan Mfg. & Welding Co., Buffal 














4 Salesmen-Dealers—<A1! 7 territ« wies. 
\LUMINUM SOLDER—Clean 
S3onds perfectly. sheet 


MASTER MI 


and smoot! 





For and casting work 





working on Aluminum. It has toughness, strength ai 
Works at 350 decrees. No flux used Dept 
REYNOLDS METALS COMPANY, LOUISVII 





ness. 











Wanted—Thoroughly experienced welder for jobl 
Must be able to handle acetylene and electric welding 
kinds. Weiler Welding Co., 318 E. Second St., Da 





One Dollar will increase your earning power b 


you any one of the following GUARANTEED 
FORMULAS Cast Iron — Brazing—Copper—N 
Speed Steel—Aluminum (sheet and cast). With 
you can make up your own fluxes fresh R. N 


:8 Winans Street, East Orange, N. J. 





Position Wanted— Experienced gas and electric 


best of references. Desires to get lined up wit! 


fabricating tanks and pipe lines and structural 


the Arc method. Address Box 173, care The Welding 





Seamless Steel Tubing 


For All Purposes 


Large stocks maintained at New York warehouse—549 W. 37th St. 
Complete range of sizes. 

Telephone: 

Bowling Green 2570 





E.D. GIBERSON & CO. 


GD Welding Wire 


Gas and Electric—Bare and Coated. Guaranteed free-flowing, absolutely 
uniform. Immediate delivery from New York and Pittsburgh stock 


44 RECTOR ST. 
NEW YORK 
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Pipe Cutting Simplified 


Many of the patterns required for cutting pipe to make up welded 
fittings would take hours of time to develop in the drawing room. 


Even the simplest patterns are difficult to make when one is not 
familiar with the principles of mechanical drawing. 


Consequently, welded fittings may be costly to make, due to im- 
perfect .cutting. 


As a solution of the cutting problem, we have for sale 
a complete set of full size blue prints of curves, which 
enable you to cut your connections correctly and 
accurately the first time. 


THIS SET INCLUDES THE FOLLOWING CONNECTIONS: 


PIPE PATTERNS 4” Y 10” Rt. Angle Ell 12x3 Swedge Nipples 53/16” Lateral 
2” 3 Piece Ell 4” Split Bull Plug 10” Lateral 12x4 Swedge Nipples 53/16” Round End 
2” 45° Ell sf : 10” Round End 12x6 Swedge Nipples 5 3/16” Tee 
2” Rt. Angle Ell a yt Ell 10” Tee 12x8 Swedge Nipples 66/0" S Pese Om 
2” Lateral 2 5 10° F 12x10 Swedge Nipples ¥ oo 
2” Round End 6” Rt. Angle Ell 10” Split Bull Plug 10x3 Swedge Nipples 6 pl 45° Ell 
2” Tee 6” Lateral 10x4 Swedge Nipples 6 5, 8” Lateral 

6” Round End i . Swed Nipple 6 5/8” Round End 
3” 3 Piece Ell " 12” 3 Piece Ell 10x6 Swedge Nipples 6 oT 
3” 45° EN ay 12” 45° Ell 10x8 Swedge Nipples § 5/8” Tee 
+ : 12” Rt. Angle Ell 8x6 Swedge Nipples ” : 
4 ee Ell 6” Split Bull Plug 12” ptt Sot Sucdae Mai yrs yPatpnng Ell 
3” Round End 8” 3 Piece Ell 12” Round End Ex3 Swede Nipplct 8 1/4” Lateral 
3” Tee 8” 45° Ell 12” Tee xe wecse Pps $= 8 1/4” Round End 
3” ¥ 8” Rt. Angle Ell 12” Y 6x3 Swedge Nipples ¢ 1/4” Tee 
3” Split Bull Plug 8” Lateral 12” Split Bull Plug § 4*3 Swedge Nipples 

P 8 8” Round End 3x2 Swedge Nipples 

4” 3 Piece Ell 8” Tee 4x3 Tee ODD SIZE TEES 
4” 45° Ell " 6x3 Tee 

eT CASING PATTERNS 
4” Rt. Angle Ell 8” Split Bull Plug 6x4 Tee 5 3/16Cx3” I. D. Tee 
4” Lateral 8x6 Lateral 5 3/16” 3 Piece Ell 5 3/16Cx4” I. D. Tee 
4” Round End 10” 3 Piece Ell 8x3 Tee 53/16” 45° Ell 6 5/8Cx4” I. D. Tee 
4” Tee 10” 45° Ell 8x4 Tee 53/16” Rt. Angle Ell 6 5/8Cx3” I. D. Tee 

With these curves you can make patterns for any ot the 


above on any desired material, without the use of mathe- P b4 20 OO 
matics or drawing instruments. They will save many rice . 
times their cost. 


An Opportunity for Job Welders 


These patterns will enable you to make up welded pipe fittings, which 
will be better and cheaper than cast fittings. This new and profitable 
line of business is a fine possibility in every locality. 


The Welding Engineer 


608 S. Dearborn Street 
CHICAGO, ILLINOIS 
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[Production welding needs a torch 
of the proper size and balance to 
meet output requirements and 
Torchweld has the proper size 

torch for you. | 


No. 80NF length, 8” weight, 3 oz. 
No. 90NF as 10” a 7 oz. 
No. 30NF +: 11” 10 oz. 
No. 31NF <¢ ad 9 oz. 
No. 40NF “ 7" 10 oz. 
No. 41NF a 11” 9 oz. 
No. 1NF #g 12” 14 oz. 
No. 21NF ‘a 15” 16 oz. 
No. 22NF si 14” 15 oz. 
No. 2NF a 15” 19 oz. 
| No. 3NF - 18” 23 oz. 
No. 4NF 6s 20” 24 oz. 
| No. 6NF " 24” 35 oz. 


Every Torchweld Torch has built 
into it the exclusive Torchweld 
Patented Non-Flash Safety Fea- 
tures which eliminate Flash Backs. 2 

















use 





“Built to Stand the Abuse 
of Constant Use’’ 


Write for Catalog No. 28. 


TORCHWELD EQUIPMENT COMPANY 


224 N. Carpenter St. 


CHICAGO 




















---for Strong welds 





S. PAT. OFF 


Nichrome 


---the exceptionally strong Welding Rod 


Welds made with “Nichrome” the nickel- 
chromium alloy, possess exceptional strength. 
For example, practical tests of welds on mild 
steel made with “Nichrome” rods, show an 
ultimate tensile strength as high as 55,000 
pounds per square inch. It is interesting to 
note that the welding operation does not de- 
tract from the metal itself. 


Sample ? 


“Nichrome” welds are readily machinable and 
may be applied by either the oxy-acetylene 
or arc welding process. The ease of applica- 
tion and free flowing qualities of “Nichrome” 
welding rod, together with the fact that it 
can find wide application, makes its use ex- 
tremely desirable. 


If you are having difficulty in getting a strong 
weld, we are sure “Nichrome” will prove satis- 
factory. Sample rods will be sent on request. 


DRIVER~HARRIS COMPANY 


HARRISON, NEw JERSEY 


Chicago - Detroit - 


Morristown.N.J. - 


France 


England - 


Alloy Makers since 1899 




















‘ 





ebruary, 1929 


THE WELDING ENGINEER 





Uniform 
Quality 
Assured 








ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene. 


COMMERCIAL 
SERVICE 


Means prompt service. 


No matter what your gas 
requirements may be vou 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 


Supplied im the following size 


cylinders: 


10x30-in. size - - 125 cu. ft. cap. 
225 cu. ft. cap. 
- 275 eu. ft. cap. 


12x36-in. size - - 
12x44-in. size - 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 71 Broadway 
New York City 


BRANCHES: 


600 W. Jackson Blvd. 
Chicago, Ill. 

708 Thrower Bldg. 
Atlanta, Ga. 











W 

















Wickwire Spencer 
Steel Company 

41 E. 42nd Street 
New York City 






and spoil 


...the weld 


HEN you simply specify 
“welding rods,” you can- 
not hope to get high- 


grade welds. 


If you specify WISSCO 
Welding Rods you insure 
against loss and disap- 
pointment. 


They are carefully 
graded to meet specific 
requirements and are 
pre-tested to insure qual- 
ity results. 


If you have a welding 
problem our Engineers 
and Metallurgists will 
aid you in its solution. 


Their experience is the 
broadest; their services 
cost you nothing. 


Call upon them on any 
welding question. 





-_———— 





683 Atlantic Ave. 
Boston, Mass 

417 Market Street 
San Francisco, Calif. 














WISSCO 


WELDING 
RODS 
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Whether it’s for felling 


mokestack or fabricating a delicate 


a huge 


piece of jewelry, there’s an Imperial 
Oxy-Acetylene Outfit for the job. 


— a 


In every industry where metal is 


used, Imperial Equipment is saving 


money, speeding up work and im- 


proving workmanship. 


Jmperial] 


OXY-ACETYLENE 
Welding and Cutting 
Equipment 





aden 





Think of the money you are losing 
now through broken castings that 


are junked; through shut-downs due 


AWS AdWi 


a broken machinery part; through 
parts that are thrown away simply 
These are the 
leaks through which your profits 


because they 


ire worn 


escape You can stop them effec 
tively with Imperial Welding and 
Cutting Equipment. There is a parti- 


cular Imperial Outfit to fit your 
particular needs 

Send for New Complete Catalog &™) 
The Imperial Brass Mfg. Co. 


522 South Racine Ave., Chicago 


| 
1 


= 





Let our engi- 
neers tell you about it 














a 
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Passing Every Test 
For Cylinder Safety 


In 1910, when the acetylene welding industry was in 
its infancy, Hackney Cylinders were already being 
made. At that time, no strict regulations existed. 


Two years later, the Bureau of Explosives drew up 
comprehensive regulations that required all previously 
made cylinders be subjected to special tests. 

Not one Hackney failed to comply with these regula 
tions. Not one has ever failed to comply with later 
revisions. 

During the past 17 years, Hackney Cylinders have 
been constantly, rapidly improved. Every recom 
mendation of the Bureau has been applied. In many 
cases, the changes were anticipated, and improvements 
were made long before the recommendations were 
received, 

In addition, the suggestions of acetylene producers 
have been used to improve Hackney Cylinders 
every possible way. 

In short, it has been our aim to produce the safest, 
strongest, and most economical cylinder possible for 
the shipment of gas. 

That, perhaps, is one reason why 99 7/10% of all the 
Hackney Cylinders ever made are still in active uss 


PRESSED STEEL TANK COMPANY 


MILWAUKEE, WISCONSIN 
1155 Continental Bank Bldg., Chicago 
1331 Vanderbilt Concourse Bldg., N. Y. 

5731 Greenfield Ave., Milwaukee 
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NATIONAL CARBIDE 


SALES CORPORATION ~ MADISON AVE. NEW YORK 








Have You a Cutting Torch 
That Will Stand 
Eleven Years 


of 
Hard Service ? 





NE veteran user of K-G 

welding and_ cutting 
equipment recently exhibited 
a cutting torch which he 
bought in March 1918. This 
torch has been in use every [0 Shit" 
day on vigorous service, and Cutting Torch. | 


y < « ; he il lock t. 

the owner declares that if }ip¢ 40 be furnished 
4 ~] fo se wi ~utt 

there are any jobs harder to for "e with any cutting | 


do with a torch than those he = concentration of preheating 


: flame. Torch can be mad 
has done, he would like to see oar Wehatn decieel. “Standard 
them length, 20 inches rhe following K-G dealers are 
? ready to take care of your appara- 
He has never had this torch apart, has never put in a tus requirements promptly : 
new seat, has never replaced oxygen or acetylene valves, exec nae. ind Ar Ave, Pittsburgh, Pa 
WELDERS SUPP 
has never had the head reamed, and he does not look for sents McCulloh 8t., Baltimore, Md. 
any trouble for a long time to come. - fot i i Fememe & Philadelphia, Pa. 
This K-G enthusiast added that if he needs any more cutting torches he wiscosant aati shane oe 
knows where to buy them. Incidently, this torch was exhibited along with PASSAIC BERGEN WELDING. WORKS, 
several others made by K-G that have been in railroad service from seven 650 Main Ave., Clifton, N. J 
to fifteen years and still going strong, indicating that this one torch is not an SUTTON og Ae Indlanapolis _ 
isolated example. And many a K-G torch bought today will still be in service rE. B a nee TO SUPPLY CO. INC: 
ten, twelve or fifteen years from now. SNG a aptites on 
nee are 
~ CHICAGO ¢ XING A 7 
h I 
K-G WELDING & CUTTING Co. ome ram Saas 
515 West 29th St., N New Y ork C ity CHAS. BE. EBRIGHT, ’ Mlexandria, - 
Phone Chickering 0996-7-8 2642 Terrace Ave., Columbus, Ohio 
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PORTABLE ARC WELDER 








MACHINE of the highest quality, backed by 


years of experience and service, 
built for dependable, 
operation. 


This portable machine combines the portability of 
the ordinary car and the welding facilities of the 
largest stationary machine. 

The smooth arc is easily controlled and of great 
penetration producing a weld that is strong and 
ductile. 

The ease and efficiency of operation of this machine 
will increase production and reduce costs. 


designed and 
efficient and economical 


Detailed information forwarded on request 


SHRADER ELECTRIC CO. 


847 E. 31st St. Los Angeles, Calif. 




















Automobile Welding 


with the Oxy-Acetylene Flame 
By M. KEITH DUNHAM 


XPLAINS in a simple manner 
kK. apparatus to be used, its care, 

and how to construct necessar\ 
shop equipment. Proceeds then to 
the actual welding of all automobile 
parts, in a manner understandable by 
everyone. 


167 Pages 


Gives principles never to be for- 
CLOTH jotten. Aluminum, cast iron, steel, 
copper, brass, bronze and malleable 


BOUND iron are fully treated, as well as a 
clear explanation of the proper man 
ner to burn the carbon out of the 


combustion head 


. 
Price | 
AUTOMOBILE OWNERS, GARAGE AND 
SERVICE STATIONS, BLACKSMITHS 
$1.50 AND MACHINE SHops, as well as 
industries using the oxy-acetylene 


flame, will find this book of the ut 
most value, since the perplexing 
problems arising when metal is 
heated to a melting point are fully 
explained and the proper methods to 
overcome them 


The Welding Engineer 


608 So. Dearborn St., Chicago, IIl. 
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Welding Rods for Every Purpose 
WILSON WILLIAMS 





a 7 pt? 


ELECTRIC ARC 
WELDING WIRE 


ELECTRIC and GAS 
WELDING WIRE 


Samples of any wire furnished free 


High-Grade 
Low-Priced 





WELDING 
WIRE 





Guaranteed Analysis 
Absolute Uniformity 





Immediate Shipment from Warehouse 





Send for a free copy of WILLIAMS WELDING 


CHART containing valuable information for welders 
WELDING SUPPLIES 
Representing: TORCHWELD EQUIPMENT CO. 


WILLIAMS & COMPANY, INC. 


Main Office and Warehouse 
901-937 Pennsylvania Ave., N.S. PITTSBURGH, PA. 
Cleveland—1748-56 E. 22nd St. Cincinnati—2118 Spring Grove Ave. 
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Membership 
In The 
American Welding 
Society Is Testimony 
Of Your Interest 
In Welding. 


Send Your Request For 
Application Blank To 


American Welding 
Society 


33 West Thirty-Ninth Street 














| 
| 
| 


| 





New York, N. Y. | 
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Don’t Use Costly Gas and Time 
Getting a Neutral Flame 


The WELDIT GASAVER |] Bi g.\e4 2 SHIELDS 


























/ Saves That Ideal Face Shields protect the head, chest and neck 
U 1 against direct and reflected rays. Easily adjusted and 
setess | removed. Constructed of vulcanized 7 and aluminum, 


| assuring durability and lightness. Hinged door allows 
Cost | quick inspection of work or interchange of g 


IDEAL WELDING GLOVE 


NE flame adjustment 
O lasts all day. Torch 


hung on hook when The Ideal Glove for Electric and Acetylene Welders is 
t in use, and no gas is made from Sheep Skin, which has been Subjected to 
rned. A pass of the an Asbestos Treatment and which makes it both heat 

torch tip over the pilot resisting and fireproof. 

ight gives ag the neutral 

flame you had _ before IDEAL 

Savings as high as 40% 

ave been reported. WELDING APRON 


eats iggy Hess The Ideal Apron for Weld- 
eck . alve keeps ers is made of leather which 
flash-backs from has been especially treated 
reaching hose or to stand the heat, and at 
gulators the same time be very flex- 
The Gasaver can ible and durable. 
used with any 


appara 


aa al THE IDEAL FACE 
Lisanaed Cader’ Becks Posen i SHIELD C0. 
468 N. Garfield Ave., 








Cutting’ Torches Welding Hose |W COLUMBUS, OHIO 
Regulators Brazing Wire 
Lead Burning Equipment Fluxes & Solders 
Welding Wire Safety Gloves 
Welding Goggles Service 
WELDIT ACETYLENE (CO. 
634 Bagley Ave. DETROIT, MICH. 























WHARTON 0OrKLITE 


Standard for Oxygen, Hydrogen, etc. 
Meet all I. C. C. requirements. 


VERY safeguard for 
physical perfection. Sales Increase 


Strong ductile high man- 
ganese carbon steel that 
avoids heat treatment with 


drastic temperature change. 


Used in a process that per- ° 
mits more decisive inspec- During | y 28 


tion. 











As the added protection = 
and value cost no extra, 


Wharton Cylinders should IT IS GOOD! 


be your choice. Include One in Each Kit 


A TAYLOR-WHARTON PRODUCT 


William Wharton Jr. & Co., 
Inc. 


110 E. 42ND ST. NEW “JoRK SHOOT -A- LITE CORPORATION 


Plant at Easton, 


118 East 28th Street, NEW YORK, N. Y. 
YLINDERS Order from your jobber 
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for every requirement 


(Grade No ] 

carbon soft wire with a smooth 

the arc. 

Grade No. 2 

the American Welding Society specification 
E No. 1B 

Grade No. 3 

bon smooth rod suitable for all general repair 
shop use 

( jrade No 4 


The Seneca Wire & Mfg. Company 


There is a 


Seneca 


Established 1905 


FOSTORIA, OHIO 


Sales Representatives Wanted—Commission Basis 


Welding 


For electric welding, a low 
—For electric welding—meets 
Acetylene welding—a low car- 


Acetylene welding—the purest 
iron stock and meets the American Welding 
Society specification G No. 1A 


Brand 


Rod 


action in 


WLLL ALAA AMAA Ad dddddh Adhd ddd bddddhhdddhddhh dd ddhdhbddhbhhbdbbddbddddbdddddddd 























Fayetteville 
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We wish to announce that the 
Owen Welders are manufac- 
tured in Fayetteville, North 
Carolina only. They are not now 
and never have been manufac- 
tured in Omaha, Nebraska. We 
do not have any representation 
in the Omaha territory at 
present. This territory is open 


to RELIABLE distributors. 


S$ 


Address all communications to 


OWEN ELECTRIC MEG. Co. 
North Carolina 


Territory open to reliable distributors 


hh hh 
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and ddenmeammmanaed 


‘ 
NY 
WY 


NY 
NY 


NY 





Look at it any way you like ——~ 


SHAWINIGAN CARBIDE 





, Ala 





NY 
WN 
LLL 








Standard 





size pound bex, $4.50. 


Crown All-Metal Filler is a mineral com- 
position that repairs cracked waterjackets, me- 
torheads, waterpumps, porous castings, etc, by 
simply heating the casting to 400° heat and 
rubbing on the Crown All-Metal Filler, whien 
will penetrate through to the underside and 
rust up and make a guaranteed, permanent re- 
pair. Can be made to flow up. down or side- 
ways. Being gray in color, it blends with cast 
iron and steel, although it can be used on all 
metals 


SPECIAL FOR ELECTRIC WELDERS 

Crown All-Metal Filler is the only compound 
that will make an electric weld on cast iron 
absolutely watertight. It penetrates through 
the smallest pin-hole where it is possible for 
water to leak out, and the filler will rust, 
which is necessary for a permanent repair. 


Oldest Exclusive Makers of Aluminum Solders 


TRACE MARK 


“CROWN CROWN. CROWN) 


Crown Aluminum Solder (hard) has been tested by the Bureau of 
Standards, Washington, D. C., and shown to possess tensile strength of 
14,500 pounds to the square inch. Not only is Crown the strongest made 
but the easiest to handle and apply, and the saving of labor makes 
Crown a necessity to every welder. 

Crown Aluminum Solder (soft) is recommended for sheet aluminum 
particulariy on body w and can be applied with ordinary soldering 
iron. After the solder is properly applied it can’t be separated from the 
aluminum with aid of chisel and hammer. The soft is also recommended 
for cracks in castings. 

Crown tren Metallic Filler is the incomparable meta! for filling score 
cylinders. The special Crown acid is supplied free 





WRITE TODAY FOR NEW AND LARGER DISCOUNTS ON ALL CROWN SOLDERS 


Crown Aluminum Solder Co. 


881 E. 134th Street 
New York City 
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\0-Ampere Size. 
‘elding Range, 
Amperes 






{ 
cH f 


to 300 


\| 


There are FEWER REJECTS with the 


HANSEN ,AkS 


WELDER 
Efficiency 


in power consumed because of the 
elimination of the stabilizer, and saving in labor 
and material because of the certainty of producing 
high quality welds, and greater welding speed be- 
cause of the ease with the arc is struck and main- 
tained, and the deep penetration, and the simplicity 
of operation—that is what you can expect of the 
HANSEN. 


NORTHWESTERN MFG. CO. 
Clinton and Madison Sts., Milwaukee, Wis. 


























Arc Welding 
Handbook 


BY C. J. HOLSLAG 


A simple and practical manual of instruc- 
tion in arc welding. The beginner is led 
step by step to complete mastery of the 
process. e supervisor is furnished a 
reliable guide for the training of new 
operators. The experienced operator is 
posted on principles which were over- 
looked in his first teaching. 


250 Pages 
Well Illustrated 


Price, $2.00 


The Welding Engineer 


Book Dept. 
608 S. Dearborn St., Chicago, Ml. 
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4 ACETYLENE 
i>. OXYGEN 
; HYDROGEN 


”~ NITROGEN 
im P RIMOGAS 


‘ ° oe and 
ig Metal 


Vv 


' Bi —Eyeosee” and “‘Internation- 
2 al’’ Welding and Cutting 
| i torches, regulators, gauges, 
i welding rods, fluxes, hose, 
tubing, gloves, goggles, car- 
bide, etc., etc. All equipment 
fully guaranteed. 


Cutting Equipment 








Knowles Electrolytic Plants 

For the production of hydrogen. 
e Catalog. 

FE: Sa ae Mee, 


ae 


Send for complet 















AMERICAN SOCIETY FOR 
STEEL TREATING 


HANDBOOK 


1929 Edition 


The result of five years of work in assembling 
comprehensive and concise information on metal- 
lurgical practice pertaining to the manufacture, 
treatment, and use of metals. The material has 
been prepared from reliable sources and by men 
of high technical standing. Notes are included on 
the welding of stainless steels and of aluminum 
alloys. 600 pages, well illustrated with cuts and 
charts. Price, $7.00. 


LECTURES ON STEEL AND 


ITs TREATMENT 
by John F. Keller. 


The six lectures form a very thorough discussion 
of the subject of steel treating, beginning with the 
making of steel, and ending with a discussion on 
the warping, cracking and shrinking of steel. The 
book is easily read by anyone with an average 
knowledge of technical terms, and the choice se- 
lection of drawings and photographs add greatly 
to the completeness of the work. It is a book 
which should be read by all those responsible for 
the working with and the treating of steel, not 
only because of its technical information but for 
its great number of practical suggestions. Price, 
$3.50. 





The Welding Engineer 
608 S. Dearborn St. 


Chicago, Ill. 
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| BESIDES THE EYES | 





Safest 


Cw 


Most 
Com fort- 


able 


A djust- 
able 


Cw 





Balanced 


POSITIVE PROTECTION 


MODEL “00” is a fully patented helmet and its 
principal feature is a_ self-adjusting, sliding lock 
arrangement which enables the helmet to be worn 
in either its active (down) or inactive (up) position. 
It is impossible for the lock to become worn or 
loosened. No slipping or sliding over the face while 

the work is being laid out. 


PRICE Complete with ESSENTIALITE Lens 


$7.50 each 


Manufactured by 
CHICAGO EYE SHIELD COMPANY 


2300 Warren Ave., Chicago, IIl. 








] } 











More Welds at lower cost 
Burke Variable Voltage Welder 


Our Electric Arc Welding Equipments embody 
many new and valuable features that make for 
greater efficiency and economy. 


In addition to the single operator welder, we build 
a two-operator machine which is distinctively a Burke 
development. Either operator can regulate for his 
own requirements without affecting the other oper- 
ator. The results are self evident—greater produc- 
tion, flexibility and lower costs per weld. 

Bulletin 137 gives complete description and superior 
features— Write for it. 


BURKE ELECTRIC COMPANY 


ERIE, PA. 
SERVICE-SALES OFFICES: 
New York Chicago Philadelphia Pittsburgh Cleveland Detroit Buffalo 
SALES AGENCIES 
AKRON INDIANAPOLIS CINCINNATI 
Berthold Elec. & Eng. Co. W. C. Fletcher Co. A.J.Underwood 





KANSAS CITY: W. T. Osborn 


























After all—there is no better machine! 


Cleaner welds mean better jobs and Better 
Jobs mean more jobs. 


Biax guarantees its shaft to do your work 
for a year. 


Write today for full infor- 
mation and catalogue E. 


BIAX FLEXIBLE SHAFT COMPANY 
20 EAST 17th STREET NEW YORK, N. Y. 
Machinists Tool & Supply Co., Los Angeles, Cal. 





Electric Arc Welding Equipment 


Motor Generator Sets (Direct Current) 
Gasoline Engine Generator Sets (D. C.) 


A complete line of Electric Welding Accessories always carried on hand 
Electrodes—Holders—Masks—Handshields—Glasses—Cables, etc., etc. 


Transformer Arc Welders (A. C.) 
| 
| 


ALLAN MANUFACTURING & WELDING Co., INC. 


BUFFALO, NEW YORK 


726 WASHINGTON STREET 


Sales Representatives Desired 
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$30 Monthly -30 Days Trial 


—~ brin&s you the best in 


ELECTRIC ARC WELDING 
HB 


‘““Constant Arc’”’ 
Electric 
Welder 


Even if you had to pay 
“full cash on the nail’’ for 
an HB Portable Electric 
Arc Welder, you'd find it 
one of the best investments 
you ever made 


And it's even better 
when you can get it on 
such easy monthly terms 
that the savings and ex- 
tra profits it brings you 
will far more than carry 
the small monthly pay- 
ments Your only invest- 
ment is the small down 
payment 











For Production 
Electric Welding 
Machines 


Note the compact, single 
unit design You never 
saw an outfit so convenient 
to use and 80 easy to move 
about 

HB's exclusive IMPROVEMENTS over all 
ball bearing construction, patented voltage 
the separate exciter and ‘‘vanishing arc.’’ 





vord for a thing. You can 
by 30 days’ trial 

e money-back guar 

it HB's easy payment 





Write for Bulletin U 


HOBART BROS. CO. 
Box U-29 Troy, Ohio 


ARC 


Gibb Welding Machines Company 
Bay City, Michigan 
New bay nlm ~ ga YE Met pmggy Whom mcr, nr aaa 


hicago—St. Louis—Los Angeles—Toronto— 
Montreal 

















KINITE is an air-hardening alloy steel that attains maximum abrasion and compression 


resistance from cooling in still air after application. It can be easily annealed, 
For high resistance machined and rehardened without affecting the parent metal. 


to abrasion and Where only a coating or edging at wearing points is needed, KINITE can be applied with 
A either the torch or the arc on iron, steel, or other alloys. It will wear three to six times 
compression 


longer than ordinary steels. Standard length rods in 3/16” or 1/4” diameters for gas or 
arc welding. 


o i &. Cc Oo SWEDISH IRON WELDING WIRE will solve your welding wire problem if you are 


: i having trouble with domestic low carbon rods or expensive alloy steels. It is easy work- 
There is no better 


rod for gas or ing and produces strong, ductile welds at increased speed. It is “fool proof” under work- 
electric welding ing conditions. 
THE BISSETT STEEL COMPANY, Cleveland, Ohio 
205 Collingweed Ave., Detroit, Mich. B. & O. at Gest St., Cincinnati, Ohio Richmond Trust Bidg., Richmond, Va. Tenth and Duquesne Sts., Pittsburgh, Pa. 
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There’s No Waste Motion Here 


OU can undoubtedly reach a large number of good firms through an advertising 

campaign, which is concentrated in papers reaching selected industries, and reach 
along with them thousands of readers who are not and never will be concerned with weld- 
ing—that’s waste. You pay a needlessly high price for the interest that’s there, and you 
make a decidedly less effective impression on that interest than if you used a less expen- 
sive campaign in The Welding Engineer, which reaches the concentrated interest of the 
country. In these pages you talk to the right man, in the right plant, at the right time. 
That’s efficiency. 


The Welding Engineer 6085. Dearborn St., Chicago 


TT fe 





OOCUUCCECCR EER SECEECEEEREECEECCEEC EEE EEEE EEO E LET EEEE EE 





2 THE 


WELDING ENGINEER 





February 





























FORGE DIE GRINDING 


HASKINS EQUIPMENT ON DROP 


Created By Demand, This Product 
Has Prospered On Its Service 


HASKINS Flexible Shaft Equipments were built to meet a need 
which had never before been entirely satisfied. And because th: 
need was recognized by industry, there was an almost instant 
acceptance for the product that manifestly fulfilled requirements 
With significant consistency, month after month and year after 
year, the name “HASKINS” has steadily identified itself as the 
symbol of superior service in flexible shaft tool equipment. And 
the product substantiates this reputation by reason of its 
thoroughly modern design. 

In small machine shop and mammoth plant, HASKINS Flexibl 
Shaft Equipment is speeding up production and lowering costs to 
an extent that indisputably reflects the character of HASKINs 
performance, Inquiry is invited from those plant owners and 
operators who admit to themselves the need for improved too! 
equipment. 


R.G.HASKINS COMPANY 


.2* Portable Flexible Shaft Machinery ‘2 


4639 W. FULTON STREET, CHICAGO, ILLINOIS © 
Branch Offices in Principal Cities 
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& Anti-Borax 
V 


‘“ ANTI-BORAX”’ 
Oxy-Acetylene Fluxes 


are made for every metal and 


have EXCEPTIONAL merit. 
BRA/-CAST 


FLUX 


For bronze welding of Cast Iron. 


We also make the popular “E-Z” Welding 
Compound for forge welding. 


Samples of any upon request. 


Ft. Wayne, Ind. 


wW WELDING WwW 
) FLUX Me 


J 


oy i er 


a 


Anti-Borax Compound Co., 








ATTENTION, OPERATORS! 


A valuable rating service is 
available to welders who can 
qualify and give references. 


THE BETTER YOUR RATING, 
THE BETTER YOUR’ JOB. 


For particulars, address 


National Welding Engineers 
P. O. Box 552 Terre Haute, Ind. 

















FLEXIBLE SHAFT GRINDERS 


TYPE M 6-% H. P. 








We build many Types and 
Sizes from 1/10 to 2 H. P. 
Thousands in use. 


Send For Our 
Booklet B 


Manufactured By 










CHICAGO 
Factory and Office 





N. A. STRAND & CO. 


5001 - 5009 No. Lincoln St. 















Economical 
Welding 


Use the Torit 
Generator 
. and Preheater 


MADE RIGHT — PRICED RIGHT 


SENO FOR BULLETINS 


ST. PAUL WELDING & MFG. CO. 


170 W. THIRD ST., ST. PAUL, MINN,, U.S. A. 
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Welding Shops — Increase Your Output! 
LARRY SHERMAN’S BOOK OF 


Sales Correspondence for 
Welding Shops 


JUST OFF THE PRESS 
dealing direct with the general contractors, garages, 
Letters acknowledging and thank- 
ing a new customer for his first welding job, letters on how to 
retain a customer's good will, collection letters, suggestions on 
advertising novelties that have proved their values to welding 
shops. Helpful hints on making up of company letter heads, in- 
voices and other correspondence. 

One new customer is worth the price of this book. 


00 
s3o° 
Larry Sherman & Company 


Central Parkway at Elder Street, Cincinnati, Ohio 


Sales letters 
foundries, machine shops, etc. 


Sent postpaid to any part of the United 
States or Canada. Cash, check or money order. 








AGENTS WANTED 
The Welding Engineer 


A worth-while proposition 
to supply: dealers and manu- 
facturers’ representatives 


WRITE FOR DETAILS 
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To use 
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WILLSON-WELD 
SHADES 2-12 


INFRA-RED 
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INJURIOUS 


WILLSON-WELD GLASS 


is to have the assurance of 
positive protection against 
all dangerous light rays 


TRANSMISSION PERCENTAGE 





RECOMMENDED 
USES 





Heating furnaces, welding 
observation, lead burning 
and other work involving 


low temperatures 





= = =a 


For operations similar but 


more intense than No. 2 





For light acetylene welding 
and cutting in dark places. 


Smelting furnace work 


For acetylene cutting and 


welding 





Most widely used shade for 

general maintenance work 

it acetylene Welding and 
cutting operations 





lor heavy acety lene weld- 
ing and for electric welding 
Also 


carbon are observation 


up to 20° amperes. 





For electric are welding 
operations up to 200 


dimnperes 


For electric are welding 


ope rations over 200 ame- 


peres also atomic hy- 


drogen welding 
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A-C FOR INTERMITTENT 110 OR 220 VOLTS A< 
ARC ELECT?IC TOOLS 
OR LIGHTS 
| 


| 


SERIES COMPOUND FIELD 
40 VOLTS 


~ 


KNIFE SWITCH FOR 
REVERSING FIELD 


DIRECT CURRENT 
TERMINAL 


BALL BEARING 
THRUOUT 


VENTILATING 
FAN 


INDEPENDENT 
FIELD CONTRO! 


FOR INTERMITTENT AR‘ 


SERIES DIFFERENTIAI 
FIELD 20 VOLTS 


DIRECT CURRENT 
TERMINAL 


STUDS FOR INDEPENDENT 
AMPERAGE CONTROL 


SHAFT EXTENTION FOR AIR 
COMPRESSOR OPERATION 


maabinent t= GENERATOR 
SE 2D 
FOR POSITIVE ALLIGNMENT 


THE *“DUALARC’’ 


|. Will operate as either a compound or differ- 
entially wound generator, giving maximum effi- 
ciency with either the metallic or carbon arc. 

2. Has independent control of voltage and am- 
perage, providing widest range of flexibility and 
heat control. 

3. Can be equipped with slip rings to provide 
alternating current supply for the operating of 
electric drills, grinders and drop lights, in addition 
to intermittent (flash) welding as used for repair- 
ing scored cylinders. An exclusive patented fea- 
ture. 


4. It is equipped with interpoles insuring steady 
commutation and greater stability of current. 


5. It is self-excited. No separate exciter is neces 
sary. This reduces maintenance costs and also 
provides better current characteristics. 


6. It is impossible to overload the machine as the 

windings are so arranged that in case of an over- 

load the machine is short circuited causing the ; 
voltage to die away to a low value although main- : : 
taining the maximum current constant. This short 

circuiting does not injure the generator. 

7. It is equipped with an efficient reactor of the 

open-circuit, open core type which adjusts itself 

progressively to current requirements. 


8. Ball bearings throughout, reducing mainte- : 
nance cost and attention. 


ELECTRIC ARC CUTTING & WELDING Co. 


152-156 Jelliff Ave. 





Newark, N. J. 


